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PREFACE 


How must teaching be conducted if pupils are to learn with the great¬ 
est possible effectiveness and the maximum benefit? That is the cen¬ 
tral problem of this book; that is to say, it deals with the teaching 

problem as such. ^ 

It is often said that teaching cannot be isolated from the wider prob¬ 
lem of the curriculum. No doubt, in general this is true, but there are 
certain qualifications. The ideal curriculum can be ruined by bad 
teaching. A curriculum that looks very inert can be measurably vital¬ 
ized by first-rate teaching. Very often the real complaint against this 
or that subject is not agaipst its content or potential values but against 
the way it is taught. One can quite properly think of teaching as the 
end process of the curriculum in which the plan becomes a working 
reality. So there is, indeed, an identity. But still the teaching problem 
remains as a most important one, and it is this problem that is treated 

here. 

This book stems from the same thinking out of which came my pre¬ 
vious book on the subject. Successful Teaching. It stems from an at¬ 
tempt to apply psychological knowledge as directly and realistically as 
possible to the job of teaching. Successful Teaching “takes off” from 
the individual lesson or unit, or whatever one likes to call it, and asks 
how it should be organized in the light of our psychological insights. 
But even while that book was undergoing gestation I w^as aware of 
another possible approach. One might “take off” from the long se¬ 
quence of which lessons or units are elements and ask how it should be 
organized. The present book is the outgrowth of this idea. I do not 
find the two approaches incompatible. Each, I think, has distinctive 
values. Each reveals many significant things. Taken together, they 
enable us to look at many problems from two sides instead of one. In 
my own mind, at any rate, they supplement each other. 

The title of this book probably reveals its controlling viewpoint, 
which is that no body of content is pedagogically well organized unless 
it is organized in terms of mental growth. People grow into such pow¬ 
ers and abilities as they are ever going to have. This simply has to be 
recognized in pedagogical practice if the curriculum is to live in the 
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lives of human beings. Such is the basic contention of this book, and 
I have tried to show in a practical and specific way what it involves. 

The notion of mental growth has very wide currency today. But it 
is often treated in an extremely vague, sentimental, and even mystical 
manner. I cannot see that this is either necessary or helpful. The 
notion is pregnant and momentous, and while we do not know nearly 
all about it, we know enough to bring it down to cases so that educa¬ 
tional workers can see what to do about it in practical situations. 

It is often said that the developmental approach is somehow opposed 
to the “subject-matter” approach. This I cannot see. My argument 
is that any area of subject matter can be and should be organized as 
an area of growth, and that when this is done, then and only then do 
we have a pattern of good teaching. More specifically, I cannot see 
that concern with subject matter is in any way inconsistent with con¬ 
cern of mental, emotional, social, and personal development. Indeed, 
the very opposite seems to me to be true, for the body of human culture 
is the very stuff of enlightened living. Reading, literature, mathe¬ 
matics, natural science, social science, the fine arts, and the manual 
arts are not merely blocks of stuff. They are avenues of mental de¬ 
velopment leading towards the evolution of civilized personalities. 
When they are so organized, we have the pattern of effective teaching. 

During the reflection and study which have gone into the preparation 
of this book, a point has emerged which I have found increasingly im¬ 
pressive. It is the remarkable and growing agreement on this very de¬ 
velopmental pattern among workers in many curricular fields. At times 
I have wondered whether I might be reading my own views into the 
literature, and I have tried to avoid doing so. But I have been unable 
to resist the belief that this growing agreement, this palpable and sub¬ 
stantial unanimity, is genuine. In English, in reading, in mathematics, 
in natural and social science, and in other fields too, workers are rec¬ 
ommending basically the same pedagogical patterns and practices. 
They are coming to the same conclusions about what constitutes effec¬ 
tive teaching. Needless to say, I have found this a great and reassur¬ 
ing confirmation of the viewpoint here presented. But it means more 
than this. A worker in any one field can learn much of the highest 
value from the ideas, plans, and practices emerging in other fields. 
Also, if anyone wants to understand what developmental concepts 
really mean, he does well to study them, not merely in general as a 
part of psychology, and not only with reference to his own curricular 
area, but in many such areas where they are being applied more and 
more. 
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Briefly to sum up the whole point of view embodied in these pages, it 
comes to this. Good teaching does not mean pounding inert subject 
matter into unwilling heads. Nor does it mean organizing a generally 
propitious and pleasant environment and ignoring the serious business 
of learning. It means bringing subject matter to life as something in¬ 
spiring and revealing—transforming it into spiritual nourishment. I 
believe that the way of doing this is plain. . It is to organize areas of 
subject matter as avenues of mental growth. 

James L. Mursell 

New York, N. Y. 

March, 1949 
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CHAPTER 1 

THE CONCEPT OF DEVELOPMENTAL TEACHING 


THE PATTERN OF EFFECTIVE TEACHING 

Out of what often seems the confusion of educational debate some¬ 
thing very remarkable is emerging. It is nothing less than a distinctive 
and practical pattern of effective teaching. Moreover, it is emerging 
on a basis of astonishingly wide agreement. Workers in many differ¬ 
ent fields, with many different interests, approaching the matter from 
many different points of view, are arriving at substantially the same 

answer to the question: What is good teaching? 

The psychologists have had a great deal to do with this answer. 
This has been particularly true since they have broken away from the 
narrow and mechanistic conceptions that held sway in educational psy¬ 
chology 20 or 30 years ago. Recently those of them concerned with 
the mental, emotional, and social growth of children and with problems 
of personality adjustment have been making noteworthy "contributions 
to it. But the psychologists are far from being the only ones involved. 
Workers dealing with instruction in English expression, in reading, in 
mathematics, in natural science, in social science, in music and the fine 
and industrial arts, and in physical education have all been trying to 
find out how to do a good job of teaching in their respective areas, and 
they have all been reaching remarkably similar conclusions. This is 
all the more impressive because, for the most part, the people in these 
various fields have not known what the others were doing. It is as 
though a number of exploring parties were working their way through 
a dense jungle, all seeking the same goal, pretty much out of touch 
with one another, yet all converging on the same objective. 

This pattern of effective teaching that is being created does not have 
the aspect of a general method. Yet it is definite, understandable, 
practicable. In the past there have been several attempts to formu¬ 
late a general or universal method of good teaching. At the beginning 
of the present century, for instance, students in normal schools and 
teachers in the field were being told that if they wanted to do a good 

1 
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job they must always use what was called the indiictive development 
lesson. This was a type of lesson in which a definite series of steps 
had to be followed. It attracted wide attention and was supposed to 
be the ideal method in any subject. Then in the twenties the mastery- 
unit plan came along. This was another type of lesson—although the 
word “lesson” was not used—in which yet another series of definite 
steps had to be followed. It, too, was supposed to be universally ap¬ 
plicable.^ The trouble with both these plans is that they were lim¬ 
ited, cut-and-dried schemes that simply did not work out with a great 
many subjects and that did not go to the root of things anywhere. 
The pattern of effective teaching that is now emerging is a very differ¬ 
ent affair. It has a broad and deep psychological foundation, which 
means that it is not just another routine. And it is being elaborated 
by workers in the various subject-matter fields, which means that it is 
practical and specific. 

There are, broadly speaking, two ways of getting at it. First we 
might begin with the immediate teaching-learning situation or unit or 
lesson or whatever one likes to call it and ask how it ought to be organ¬ 
ized within itself and in relationship to the long sequence of growth and 
development. This is what the present writer has tried to do else¬ 
where (200) We might begin, not with the immediate teaching-learn¬ 
ing situation or lesson or unit, but with the long-term sequence of de¬ 
velopment, and ask how it ought to be shaped up, including, of course, 
its bearing upon the units or lessons that are its organic elements. This 
is the approach which is adopted here. 

The two modes of treatment interlock with and complement one an¬ 
other. Each throws into special relief some very important considera¬ 
tions. The plan of the present book will be first to explain the psycho¬ 
logical ideas that are basic in our emerging pattern of teaching, which 
will occupy the next three chapters; and then to show how they apply 
in various subject-matter areas. The best descriptive term for the 
pattern of teaching itself seems to be developmental teaching. 

^ Anyone interested in the details of these two plans should consult Successjul 
Teaching, by James L. Mursell, McGraw-Hill Book Company, Inc., New York, 
1946, pp. 31-33. The original sources are C. A. McMurry and F. M. McMurry, 
The Method of the Recitation, The Macmillan Company, New York, 1900, for 
the inductive lesson; and Henry C. Morrison, The Practice of Teaching in the 
Secondary School, University of Chicago Press, Chicago, 1926, for the mastery- 
unit plan. 

2 This and similar numbers in parentheses refer to the numbered items in the 
Bibliography at the end of this book. 
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DEVELOPMENTAL TEACHING DEFINED 

Developmental teaching is teaching whose constant, pervasive, and 
dominating purpose is that all the learning a pupil does shall be a vital 
and constructive influence in his growth as a person toward mental, 
emotional, and social maturity. The fostering, promotion, and guid¬ 
ance of this process of growth are its central preoccupation. 

It is always an excellent idea to think of broad educational problems 
like this one in terms of concrete situations and actual people. Let us 
briefly consider the school career of one John Sanders, a real person in¬ 
deed, and see what developmental teaching would try to accomplish in 

his case (152, Jones). 

John Sanders was a run-of-the-mine student with nothing to distin¬ 
guish him from millions of other youngsters with whom our American 
schools have to do. That is why he is a good choice for us—far better 
than either a “problem case” or a “genius.” His life revolved about a 
mediocre home in a mediocre neighborhood. His father was a small 
independent businessman, and the family had financial ups and downs. 
In the depression of the thirties they had to pinch and scrimp, but 
later on things were better, though they were never rich. John him¬ 
self made a fairly good appearance and was fairly well dressed, but he 
never had expensive or numerous clothes and possessions that might 
impress others and build up his own self-confidence. His mother was a 
rather dominating woman, inclined to rule her son and control his free 
time; and this played a considerable part in his life. Another important 
factor was that he was physically below normal size for most of the 
developmental years and less strong and active than most of his school¬ 
mates, though not in really poor health. This meant, of course, that 
he could not shine in games and sports and extradu-ricular activities of 
the physical kind. 

During his whole school career he made no particular mark. He had 
few friends at any time and never any close ones, partly no doubt be¬ 
cause of his physical limitations, partly because of his restricting fam¬ 
ily relationships. Socially he got on quite well in the elementary school 
in his home neighborhood, but in junior and senior high school with 
their more widely distributed student body and more exacting stand¬ 
ards, difficulties and frustrations accumulated. His senior high school 
was dominated by a club system run by the socially elite, and in this 
John had no part. During his middle school years he became quite 
isolated and unsociable, somewhat apt to arouse ridicule by his medi¬ 
ocre appearance and awkward behavior; and he took refuge in being 
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very critical and censorious of others, which did not help. All these 
difficulties came to a head when he was about fifteen, after which he 
began to outgrow them. But to the very end of his senior year he was 
always uneasy and gauche in unfamiliar social situations. 

His achievements as a student did nothing to compensate for these 
physical and social limitations. His intelligence quotient was some¬ 
what above normal, but he did not shine in his class work. He was a 
serious youngster, who worked conscientiously, plodded, worried, and 
sometimes annoyed his teachers by his fussy and persistent questions 
about trivial matters. He had particular difficulty in subjects requir¬ 
ing exact and objective standards, such as mathematics and foreign 
languages. In aesthetic and imaginative realms he did considerably 
better, and there are approving comments by one or two of his teach¬ 
ers on his marked artistic aptitude and creative ability. Nothing, 
however, came of it. His interests were more intellectual, aesthetic, 
cultural, imaginative, and introspective than those of the majority of 
his classmates. This, no doubt, was in part a reaction to his isolation 
and general lack of popularity, and of course it was not much of a so¬ 
cial recommendation, particularly as his achievement was at best quite 
ordinary. Most of his teachers did not regard him as a good college 
risk, although on this point there were some dissenting and more hope¬ 
ful voices. 

It is well worth while to consider our problem against the human 
background of such a case as this. If we met John Sanders during his 
career in the public schools he would almost certainly strike us as a 
thoroughly ordinary youngster, mediocre in home background, eco¬ 
nomic circumstances, physical and mental capacities, and social gifts. 
In fact, not a very interesting or promising person. If we studied him 
carefully we would find many influences impinging upon him and shap¬ 
ing his development, even though we might not always be able to iden¬ 
tify the precise effect of this one or that. We would notice his home 
background, his economic circumstances, the controlling activities of 
his mother, his physique, his contacts with his fellows, his part-time 
jobs. All these, no doubt, helped to make him what he was and what 
he became. And among such influences surely we would have to 
reckon the subjects he studied. The school presmnably regarded them 
as important; for a great deal of work had been done to organize them, 
and teachers were hired to present them. John himself would quite 
agree. He too regarded them as important and took them seriously. 
He was entirely willing to work hard at reading, arithmetic, science, 
social studies, history, English, and the like. 
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Here is where the issue of developmental teaching arises, for this was 
the particular province of John’s teachers. Look at this ordinary soul 
* realistically, with his unimpressive manner, his rather commonplace 
home, his neat but drab attire, his limited means, his lack of contacts, 
his dutiful laboriousness that never seemed to yield much fruit. , What 
good could mathematics and German and history and chemistry do 
such a person? Could they do any good at all? Could they be any¬ 
thing more than rather meaningless chores that would seem to him im¬ 
posed by some inscrutable providence, if he thought about the matter 
at all? Could these studies be made inspiring and revealing influences 
that would have a vital effect upon his character, his personality, his 
development, his ability to cope with life—influences which would 
manifestly make John Sanders more of a person? Was anything of 
that sort a realistic and practicable possibility? If so, how could it 
be done? 

The basic faith of developmental teaching is that such things can 
and should be accomplished. The working scheme of developmental 
teaching is precisely a plan for doing them. The whole idea of devel¬ 
opmental teaching is that learning should not be a more or less mean¬ 
ingless drudgery, irrelevant to the great personal issues of life and car¬ 
ried through with a conventional docility, but a series of inviting and 
illuminating experiences capable of molding the characters of boys and 
girls, of intimately affecting their choices and actions, and of shaping 
their personal destinies. 

THE CRUX OF THE PROBLEM 

The crucial problem of developmental teaching is this: What to do 
about subject matter. This is as clear as day in the case of John 
Sanders. Moreover, it is the issue around which all modern discussions 
of teaching revolve, and to which they always return. 

Here is the picture that defines itself. On the one hand we see the 
pattern of human growth and development through which, if it goes 
well, a child becomes a mature, stable, well-adjusted person. On the 
other hand looms up the tremendous block mass of the curriculum. 
How can the two be brought together? How can the content of the 
curriculum be transformed into spiritual nourishment? How can the 
studies that our schools impose upon John Sanders and his millions of 
mates help them to grow up? How can these studies be kept from be- 
ing mere meaningless chores? That is the crucial problem of develop¬ 
mental teaching. If the right answer can be found, most other things 
will follow readily enough. But until the answer can be found, noth- 
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ing can really be solved at all. Let us consider this problem more in 
detail. 

1. The Pattern o£ Human Development. The chief business of 
John Sanders and, indeed, of every other young person is the business 
of growing up. That may be regarded as an axiom. It is taken as 
such by developmental psychologists, and they raise the question: How 
does this process of growing up take place? There are some divergent 
opinions; there is a good deal of ignorance about this and that; there 
are different ways of putting the matter. But substantially there is 
wide agreement on the basic explanation. 

Children grow up mentally, emotionally, and socially through facing 
and dealing with the problems and challenges of life; or, as one excel¬ 
lent summary statement puts it, through facing and dealing with “de¬ 
velopmental tasks.” What this means can be clearly seen from the 
following short quotation (272). 

They [children and young people] have to leam to walk, to talk, to dress 
themselves, to get along with groups, to behave as boys and girls, to act con¬ 
ventionally in a thousand situations, to read, write, figure, and spell, to use 
money, to respect property, to accept the values that characterize American 
life, to find a way of earning a living, to select and win a marriage partner, 
to fulfill civic responsibility, to arrive at a satisfying explanation of the mean¬ 
ing of life and of the universe—and much more. 

Moreover, it is pointed out that people tend naturally to work at such 
tasks when they reach the appropriate level of maturity; and that 
when they fail in them they are deeply disturbed and may be funda¬ 
mentally disoriented. Here, then, is a very brief schematic account of 
the business of growing up as seen by psychologists. 

According to another formulation, human beings have two enduring, 
fundamental needs. One is the need for a sense of personal achieve¬ 
ment and personal worth. The other is the need for emotional secu¬ 
rity, which means to find a place among other persons, to belong, to be 
loved. The entire process of growing up, in all its complexities and 
ramifications, is represented as an affair of learning to satisfy these 
impelling needs and to satisfy them in socially acceptable ways (313, 

Zachry). 

In yet another statement, human life centers about a cluster of basic 
needs, which are somewhat more diversified. These needs can be clas¬ 
sified into various areas. In the area of personal living there is the 
need for proper organic functioning, for the sense of personal achieve¬ 
ment, and for a workable philosophy of life. In the area of personal- 
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social relationships there is the need for mature relationships with 
one’s immediate family, for mature relationships with one’s peers, for 
satisfactory and acceptable relationships with the opposite sex. In the 
area of economic concerns there is the need for adult status in the mat¬ 
ter of self-support. In the area of social-civic concerns there is the 
need for effective relationships not only with immediate associates, 
but with the more impersonal local community and the still more im¬ 
personal wide community. Growing up, once again, is conceived as a 
process of meeting and satisfying these needs in socially acceptable 

ways (226). 

Clearly all these statements are in effect saying the same thing in 
different forms and many others could be cited in similar vein, for they 
are thoroughly representative of psychological thought on the matter. 
Growing up is a dynamic process in which a person becomes able to 
cope with the problems and tasks of life, or with the needs which arise 
in his transactions with life and its issues. When it goes as it should 
it culminates in maturity; which is well enough described and charac¬ 
terized in the following quotation; which again is representative of 
psychological thinking. “An adult is (1) one who is able to see objects, 
persons, acts (realities) in terms of what they are, cleaned of all infan¬ 
tile symbolic investments; (2) who is tmder no compulsion to do or not 
to do, but who is free to act in accordance with the realities of any 
given situation; and (3) one who is able to adjust to an unalterable 
situation with a minimum of conflict” (307, Williams, p. 15). Students 
of human development and adjustment—psychiatrists, guidance work¬ 
ers, and so forth—^might wish to modify the wording and detail of this 
statement here and there, but most of them would probably be able to 
accept its essential content. It will be noticed that the status of adult¬ 
hood or maturity is again thought of as the capacity to meet and deal 
with the challenges of life, or to satisfy one’s basic needs in a forthright, 
emotionally stable fashion. When a psychiatrist or guidance counselor 
has to deal with an immature or maladjusted or infantile person, this 
is exactly the state of affairs that he tries to bring about. 


That this condition of adulthood or maturity is not universally 
achieved is all too certain. It has been said on good authority that out 
of an average elementary-school class of 40 children, from 17 to 26 
will later on range from unhappiness to crime and lunacy; 1 to 2 per 


cent will commit major crimes; 8 to 10 per cent will become seriously 
ill mentally; 3 to 4 per cent will be so retarded that self-support will 
be very difficult; and 30 to 50 per cent in all more or less maladjusted 
(239, Rogers). The precise figures need not be accepted as they stand. 
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Since the criterion of maladjustment is by no means exact. Nor should 
the situation be considered as chiefly the fault of the school or curable 

completely by the school, since constitutional factors that it cannot 
affect operate in an unknown number of cases. 


Furthermore, we know the kind of environment and the kind of in¬ 
fluences that favor effective development and the achievement of a 
strong and stable maturity. Briefly, they include abundant and varied 
stimulation, numerous opportunities for personal achievement, affec¬ 
tionate personal relationships, guidance without domination, and tasks 
that are challenging without being frustrating. This is the type of en¬ 
vironment created by the best kind of guidance, and in the best insti¬ 
tutions devoted to dealing with the problems of human adjustment and 
development. It is in such a setting that the human being grows and 
flourishes to the best advantage. All this, too, is generally recognized 
by competent students and practical workers. 

Such, then, is a schematic account of the process of growing up, 
which is the chief business of every youthful human being. 

2. The Content of the Curriculum. What has the content of the 
curriculum got to do with all this? The question stares us in the face. 
The school is an institution established by society to convey a body of 
cultural content, including reading, writing, arithmetic, history, geog¬ 
raphy, science, and the like. This always has been its purpose. Pre¬ 
sumably this material is of great importance. Certainly if it is not, 
many people have been deceiving themselves badly and for a long 
time. Yet when one thinks of development as hinging on the need for 
a sense of acceptance by one’s peers, for a sense of independence from 
one’s immediate family, for a sense of personal worth and achieve¬ 
ment, and of maturity as an ability to face the issues of life squarely 
and objectively, the precise relevance of all this material is at first 
sight anything but clear. 

Consider again the case of John Sanders, whose development and 
adjustment were impeded, though not disastrously so. Did his studies 
help him to do better than he otherwise might have done? Did they 
hinder him? Did they have no effect at all, or hardly any? Or con¬ 
sider the members of an average elementary school class whose mal¬ 
adjustment will be seriously defective and who will never achieve a 
stable maturity (leaving out the constitutional cases that cannot be 
reached by ordinary measures). What effect has the content of the 
curriculum upon these lamentable processes? Positive, negative, or 
none at all? Would all these youngsters have lost anything essential 
if they had been kept through their formative years in an institution 
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where there was no curriculum at all in the ordinary sense, or at least 
no body of cultural materials to be assimilated; but in which there was 
maintained an environment of rich stimulation, varied opportunity, 
affectionate concern, and happy living? Or might we say that the 
schools are maintaining the wrong kind of curriculum? Might a cur¬ 
riculum made up of games, sports, expeditions, rhythmic dances, the 
singing of songs, and so forth be much better for people than the one 
we now have? All these questions are cogent indeed. They are any¬ 
thing but fantastic. They are forced upon us by the enormous gap 
that seems to open between the process of growing up as our best psy¬ 
chological thought has come to understand it and the content of the 
curriculum that the schools, by word and deed, and with all the au¬ 
thority of long tradition, represent as of momentous importance and of 
the highest human value. 

This defines about as sharply as it can be defined the crucial prob¬ 
lem of developmental teaching. Its task is to close the gap, not by fine 
words, but by actual feasible procedures that superintendents, princi¬ 
pals, curriculum committees, and classroom teachers can use in their 
daily affairs. Its basic undertaking is to justify the implicit and ex¬ 
plicit claim of the school that the content of the curriculum is indeed 
of high importance and great value, by showing how it can be made a 
positive developmental influence in the lives of boys and girls—an in¬ 
fluence that can help them to win through the problems of life to a 
noble and secure maturity. 

INADEQUATE SOLUTIONS 

This great problem of developmental teaching is so urgent and obvi¬ 
ous that it is recognized in one way or another by all educational work¬ 
ers, even though in the busy round of their daily tasks they may not 
think about it very long or very hard. Indeed such thinking is apt to 
have a disconcerting and disturbing effect. Yet consideration of it 
cannot possibly be avoided, and all kinds of solutions have been pro¬ 
posed. These solutions grade off from, and into, one another in many 
fine and almost imperceptible variations and manifest all kinds of deli¬ 
cate shades of difference. Yet a rough classification of them is possible 
as well as serviceable. One can identify three that are commonly pro¬ 
posed, but which are nevertheless undoubtedly inadequate. 

1. The first of these solutions is to minimize subject matter and to 
treat it as of secondary importance. According to this, John Sanders’s 
teachers should not have bothered much about his achievement in his 
studies, but should have been far more concerned about other matters. 
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This point of view is put clearly and frankly in two statements that 
are well worth considering; 

The teacher s daily thoughts should dwell most about this process of happy liv¬ 
ing rather than about the child’s expression of facts or mastery of specific tech¬ 
niques. Those are the little things, which though a part, should take their 
rightful but subordinate place in the large whole (119, Helseth, p. 220). 

It seems absolutely essential that reading, writing, and arithmetic shall cease 
to occupy the center of attention of primary teachers. These skills are learned 
through a relatively small number of flashes of insight rather than through 
careful learning of all the elemental processes involved in them. The good 
teacher of the skills is one who can help children to live well and richly re¬ 
gardless of skill equipment, and who is able to detect in individual children 
the need for assistance in attaining insight. ... To primary teachers I would 
suggest a few marked changes in procedure. Deemphasize the three R’s. 
From the remotest corner of the subconscious drive out the concept of 
respectability as related to achievement in the three R’s. Make certain 
that every child is experiencing worth-while attitudes and meanings regard¬ 
less of his skills. . . . Study childhood. Have faith in children. Provide a 
wealth of worthwhile childlike experiences, and watch ’em grow (164, Lane, 
pp. 101-104). 

Subject matter is not, indeed, to be abandoned, but it is to be mini¬ 
mized. The contention could hardly be more clearly put. Indeed the 
peculiar value of these statements is their transparent honesty and ex¬ 
plicitness. They stand for a very considerable body of educational 
thinking, but usually the true nature and bearing of the position is a 
good deal less evident. This is particularly the case in connection with 
secondary-school teaching, where the attack on the claims of subject 
matter is apt to proceed much more cautiously, although the effect and 
intention are the same. 

Thus one very often finds the claim that subject matter should be 
taught incidentally in connection with projects, activities, and socially 
significant units of work rather than being systematically presented in 
its own right. Now there is no doubt that under certain conditions so- 
called incidental learning can take place, although the conception is a 
tricky one that calls for careful analysis, as we shall see later. A great 
deal of valuable content can indeed be picked up in connection with 
units and activities that are in themselves of social significance. But 
this happens only when the organization is very expert, and it calls for 
great skill and also much devoted industry on the part of the teacher. 
Lacking these conditions, a reliance on “incidental” learning actually 
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means accidental and haphazard learning, and the net effect of the 
policy is to “deemphasize” subject matter, to reiterate the barbaric 

word. . 

Another contention which often appears, and which tends in the 

same direction, is that the role of the teacher must change. An authori¬ 
tative body of educators, dealing with elementary-school problems, has 
said: “The teacher must become a personnel worker rather than a pur¬ 
veyor of subject matter or an artisan with a bag of tools and tricks” (272, 
p. 459). Another educational body, considering the secondary-school cur¬ 
riculum, has used very similar expressions. “Teachers must assume a 
new role; the traditional purveyor role must be changed to one of a 
counselor and guidance person. The teacher must forget himself as an 
encyclopedic mouthpiece and realize that the students need guidance in 
acquiring culture patterns” (187, Meek, p. 72). The general practical 
effect of the policy is perfectly clear, although the language and the 
specific point of attack have been changed. The teacher must con¬ 
cern himself primarily with the general social, emotional, and mental 
development of boys and girls; and considerations of subject matter 
should not be allowed to stand in the way. 

We must scrutinize this position carefully and, if possible, with¬ 
out bias; partly because it is in fact influential, and partly because it 
has a significant bearing on the emerging pattern of developmental 
teaching. 

a. First, there is a great deal of truth in it. It was very important 
for John Sanders to be happy at school and happy in class, to have a 
rich and stimulating environment, to work with a high morale instead 
of just plodding, to be imderstood and treated as a person. Indeed, 
one reason why he did not shine in his studies and why they appar¬ 
ently meant little to him except as chores was that such conditions did 
not exist. To establish them was a part, and an important part, of the 
duty of his teachers; and if they ignored this it meant that they did 
not really know their business. When they found him weak in stud¬ 
ies requiring exact objective standards, they should have given him 
patient and skillful help so that he could have grown out of this weak¬ 
ness—instead of simply prodding him on and marking him down. 
When they noticed his expressive and aesthetic abilities, they should 
have tried to build on them. If he had joined some social organization 
and neglected his work for a time because of his new enthusiasm, they 
might have been wise to tolerate it. John should certainly have been 
treated as a person, helped as a person; and even if his teachers be¬ 
lieved that in the long run subject matter was the main thing, they 
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should still have done this. Here is a vital aspect of developmental 
teaching, and the emphasis on it is valuable. 

b. It is noticeable that those who propose to minimize subject mat¬ 
ter always tend to describe the opposing position in a derogatory way. 
John’s teachers would be told that they must not be mere “purveyors,” 
or “artisans” with bags of tricks, or walking encyclopedias, or infatu¬ 
ated with the “respectability” of content. All very fine, no doubt! 
All very true! But does this necessarily mean that they ought to 
minimize subject matter? Could they not conceivably make subject 
matter itself an inspiring, stimulating, genuinely developmental influ¬ 
ence in John’s life? Let us admit that they ought to have thought and 
planned a great deal more and a great deal better than they did about 
John Sanders as a person. Surely this need not mean that they should 
have apologetically set subject matter aside, if it seemed to interfere, 
and then proceeded to function as amateur psychiatrists and social 
workers. Is it not at least imaginable that they could have brought 
curriculum content itself to John as a gift, a blessing, and a stimulus 
to healthy growth and sound adjustment, and even as a factor in his 
“happy living” at school? Might this not seem their true role, to 
which they had better stick? 

During the last twenty years or so teachers seem to have been 
elected to quite a number of decidedly diflScult and eminent positions. 
First, they were to serve as minor prophets, and proceed to build a new 
and better social and economic order. Latterly they are told that they 
must be purveyors, not indeed of subject matter, but of mental health. 
To most of them going about their daily classroom business as best 
they can, all this may seem a little formidable. They may well feel 
that, if they make the content of culture vital and constructive in the 
lives of boys and girls, they are not doing so badly. And they will not 
do such things by functioning as purveyors or artisans or walking 
books of knowledge. 

c. What has just been said points straight to the general fallacy that 
underlies proposals of every kind to minimize subject matter and to 
subordinate it to happy living, good emotional and social adjustment, 
and general personal and psychological well-being. This is the notion 
that the content of human culture is irrelevant to the development and 
maturity of the individual, that it is just so much dead stuff, that it 
lacks developmental value. The position will not stand a moment’s 
scrutiny. In fact it can only be maintained by an argument that de¬ 
pends on almost a parody of cultural values. 

It has already been pointed out that those who attack what is called 
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the subject-matter point of view, and who wish to reduce subject mat¬ 
ter to a minimum by making it incidental to other things, tend to rep¬ 
resent it in a most unfavorable light. Just as they speak of the tradi¬ 
tional role of the teacher as that of a “purveyor” or an “artisan,” so 
they speak of the acquisition of subject matter as the memorizing of 
facts and the acquisition of skills. To be sure, it often is handled in 
this way, but this is nothing less than a travesty on what it ought to 
be and can be. If, instead of thinking of the piling up of information 
and the routine formation of habits, we place our emphasis upon un¬ 
derstanding, insight, attitude, interest, and the processes of thought, 
the whole picture changes. Quite possibly it is difficult to see any re¬ 
lationship between drill on the technique of extracting a square root 
and the mental, emotional, and social development of children. But 
if arithmetic is systematically and skillfully taught as embodying the 
process of quantitative thinking, the connection at least begins to sug¬ 
gest itself; for as has been truly remarked, good quantitative thinking 
has great value for social adjustment and maturity and can affect 
many of the issues of life, from keeping score at cards through avoid¬ 
ing the pitfalls of installment buying to intelligent action on public 
questions involving economics (43, Buswell). So too with history. 
History as a mere list of dates, facts, names, and half-understood 
events, whose relevance to anything significant seems to the pupil ex¬ 
tremely remote, may indeed be dead stuff. But if it is made a growing 
understanding of how things came to be, it is very quickly brought to 
life. If the study of science is made equivalent to stuffing the mind 
with a repellent load of formulae and abstract data, it may well be¬ 
come a developmental misfortune and have an adverse effect upon 
emotional balance. But if the emphasis is placed upon better and bet¬ 
ter objective thinking about the endless and fascinating phenomena 
which surround us and capture our interest from childhood on, a great 
transformation takes place. And as for the arts, to learn and teach 
them simply as skills is to deprive them of developmental value, as far 
as this can be done. But to reveal them as instruments of significant 
aesthetic and emotional responsiveness establishes them at once as 
prime agencies for human welfare and individual fulfillment, which is 
just what they are. 

By all means it is proper to minimize subject matter as routine, or as 
meaningless memorization. Indeed one can go further, and say that 
subject matter so conceived and so taught should be abandoned alto¬ 
gether. But this is an entirely different matter from abandoning or 
minimizing subject matter itself. The prime function of the teacher is 
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not to play the amateur psychiatrist or social prophet or to model him¬ 
self on a good camp counselor, but to bring subject matter to life as a 
potent and inspiring influence in the mental, emotional, and social de¬ 
velopment of human beings. 

“Teachers,” it has been said, “need to divorce themselves from the 
idea that they are teaching science, and think of themselves as giving 
the all-round development of children” (181, Macomber, p. 173). Cer¬ 
tainly they should be concerned with all-round development. But why 
the divorce from science? Cannot science give something vital, some¬ 
thing unobtainable elsewhere, to this development? Is not the world 
full of people whose adjustment to life and to many of its most im¬ 
portant issues and problems is defective precisely because they have 
never acquired the scientific way of thinking, the scientific attitude of 
mind, the ability to accept, to face, to deal with objective reality that 
is the essence of the scientific spirit? The science teacher who would 
substitute a genial psychological massage for the great verities of his 
subject would be doing his pupils a very ill turn indeed. His business 
is to reveal science for what it is, and this has more genuine develop¬ 
mental potential than any kindly laying on of hands of which he is at 
all likely to be capable. What is true of science is true of every sub¬ 
ject, for the content of the curriculum is the content of human culture, 
and human culture is the best interpretation of human living that has 
been attained by the mind of man. The attempt to heal the breach 
between individual development and the curriculum by minimizing 
subject matter is wrong because, in effect, it denies the developmental 
value of human culture itself, although those who take this position 
and advise this policy would usually shrink from the full and rigorous 
logic involved. 

2. The second proposed solution of the problem of developmental 
teaching is the converse of the first. John Sanders’s teachers might de¬ 
cide that, since he was not achieving much in his studies, the thing 
to do was simply to make him try harder. There would be no essen¬ 
tial change in the way the work was organized. But there would be 
stricter grading, more searching recitations, more written tests and ex¬ 
ercises, more penalties, more drills, longer assignments that would 
make him spend more time on his homework. To do this would cer¬ 
tainly require more work from the teachers, and as a general policy it 
might produce rebellion on the part of pupils and parents if it went too 
far. This, however, is beside the point, for the basic formula is clear: 
more pressure without any other essential change. 

Superficially it seems like common sense. In geometry a straight 
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line is the shortest distance between two points, and here is the peda¬ 
gogical equivalent. Moreover, it is a policy in which plenty of people 
are inclined to believe. Let us consider it, and ask whether it offers a 

genuine solution. 

a. As in the previous case, it has a certain element of truth. If sub- 
ject matter is not properly learned, it obviously cannot further human 
mental development. When John Sanders merely fumbled with his 
history and chemistry and mathematics and English, getting passing 
grades but not really learning them, it was impossible that they should 
have much meaning or value for him. It is remarkable how often this 
very evident truth is dodged. Many teachers and curriculum workers 
make a fine theoretical case for the value of this or that subject with¬ 
out raising the prior question—and a very cogent question it is—of 
how many students ever really get a grasp of it; and how well even 
those who may seem to succeed do in fact grasp it. 

Moreover it is also very true that if one is going to learn any subj ect 
as it should be learned and as it must be learned if it is to be repay¬ 
ing, hard work and concentrated effort are necessary. Developmental 
teaching cannot mean inefficient learning or the elimination of serious 
endeavor, for the very simple reason that under such circumstances 
the content of the curriculum is not assimilated and therefore cannot 
serve the purposes of human mental, emotional, and social growth. So 
there are at least two important elements of truth in what might be 
described as the pressure solution of its basic problem. 

b. The objection to this solution is not, in the first instance at least, 
theoretical at all. The diflSculty is that as a matter of fact and a mat¬ 
ter of practice measures of this kind do not yield the intended and 
hoped-for outcomes. This has been shown again and again. Thus one 
wide survey of teaching in our elementary schools made some years 
ago revealed that 85 to 97 per cent of the time devoted to arithmetic 
was given to formal practice in computation and to drill on the fun¬ 
damental processes (31, Brueckner). Yet arithmetic is badly learned 
to an astonishing and appalling degree. A checkup at one of the larg¬ 
est department stores in the United States (where there are unusual 
efforts made to get together a competent sales force, and where the 
personnel is far above average), showed that arithmetical errors occur 
in 40 per cent of all sales slips. In the face of a fact like this, which, 
be it said, is in no way exceptional, it is very difficult to have much 
confidence in conventional methods of teaching arithmetic. It is all 
too evident that a great many of the selected personnel of this store 
must be arithmetical cripples of varying degrees of incapacity. 
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Nor do the ascertained facts allow one to believe that if more pres¬ 
sure were developed without any other changes matters would improve 
a great deal. Long ago it was shown, in a very thorough, far-reaching, 
and careful investigation, that there was virtually no difference in the 
spelling ability of children coming from schools which devoted 10 min¬ 
utes a day to the subject and those from schools which devoted 50 
minutes a day to it (232, Rice). This lack of relationship between 
time spent and results achieved has shown up again and again in a 
whole series of studies dealing with a wide variety of subjects. For 
instance, in a major state-wide survey of teaching the social studies, 
achievement had virtually no relationship to the amount of instruc¬ 
tion offered in the various schools. Pupils in schools devoting from 
25 to 29 minutes a day to the social studies actually did rather better 
on a general test than those in schools spending 60 to 64 minutes or 85 
to 89 minutes a day (65, Eaton). To mention another area in which 
thorough and extensive investigations have been carried on, it has been 
shown again and again that the amount of time spent on grammar has 
almost no effect upon the learners’ ability to use the English language 
(198, Mursell, pp. 105-106) . In science, too, little difference was found 
in attainment between students who had taken a course only in high 
school, a course only in college, and those who had taken a course at 
both levels (219, Powers). It would be quite possible to extend this 
account of research results almost indefinitely, and the findings are 
remarkably consistent. Notice that we are not dealing here with the¬ 
ories, but with ascertained facts. Surely it is clear that such facts in¬ 
dicate clearly and unmistakably the ineffectiveness of a policy of sheer 
pressure. 

Superior results undoubtedly can be attained, but when they ap¬ 
pear, it is a pretty safe guess that the reason is a better and more skill¬ 
ful organization rather than an increase in sheer pressure. In one of 
the larger cities of New England, children at the end of the third 
grade attained an average score of 97.8 per cent in a standard arith¬ 
metic test, whereas the normal expectation was a little in excess of 
60 per cent. If one looks for the reason behind this phenomenon, it 
turns out to be a complete reorganization of the arithmetic program 
from the first grade on, with a great deal of time spent on “social” or 
“informational” arithmetic, and with formal number work projected 
on this background (309, Wilson). Once again, in a widespread prac¬ 
tical experiment carried on under normal school conditions, results far 
above ordinary expectation were achieved in English composition. 
Here, too, the explanation was not increase in time, increase in effort. 
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increase in pressure, increase in drill, but more intelligent and effective 
organization. In this case the improvement seems to have been due 
largely to the skillful use of oral composition as a prelude to written 

work (54, Clapp). 

So the attempt of John Sanders’s teachers to make subject matter a 
help in his personal development simply by increasing the pressure 
would almost certainly fail. They would be quite right in feeling that 
his failure really to master subject matter, in spite of passing marks, 
was very important. There was something here that ought to be doing 
him good and was not. But they would be quite wrong in the remedy 
that they prescribed. More pressure alone would not work a cure. 
The proper formula would be: Not more, hut better. 

3. The third attempt to solve the problem of relating curricular 
content to personal development is what has come to be called the 
needs approach. John Sanders’s teachers might have come to believe 
that his growth as a person depended upon his attack on the real needs 
and challenges of life. In this they would be perfectly right. Then 
they might conclude that the subjects he studied, if they were to do 
him any deep and lasting good, must somehow or other help him to 
deal with these needs and challenges better. Here, too, the idea seems 
sound. But how to put it into effect? 

John’s teachers might say something like this among themselves: 
“Let us be quite direct and realistic. Let us get a good list of John’s 
genuine life needs. Let us see how our subjects are related to these 
needs. Then let us point the teaching of the subjects directly at each 
of these needs.” They would be putting into operation what, to re¬ 
peat, is often called the needs approach in teaching. 

Obviously the crucial point would be to find out what John’s life 
needs really were. One way might be to ask John. This kind of 
thing has in fact been done. Young people have been invited to state 
or reveal their needs, or at least what they suppose them to be. In one 
important investigation where this attempt was made, high-school stu¬ 
dents were invited to say what topics they would like in the curricu¬ 
lum. Omitting the details of the scheme, it is sufficient to say that a 
large number of unprompted suggestions were elicited. These were 
classified under topics, and the frequency of appearance of each topic 
was ascertained. How to find a job stood highest in popularity, being 
indicated as desirable by 84 per cent of girls and 93 per cent of boys 
at the age of eighteen. At the same age the general topic of marriage 
problems was considered desirable by 39 per cent of girls and 24 per 
cent of boys. Forty-five per cent of girls and 39 per cent of boys 
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wished to leam to play a musical instrument. Art work was desired 
by 29 per cent of girls and 23 per cent of boys. Among strictly “cul¬ 
tural” topics history and science stood highest but a good deal lower 
than any of the foregoing. Current problems and literature stood very 
low (63, Doane). This piece of work suggests many questions and com¬ 
ments, but to discuss it at length would not be relevant. How well did 
these young people know what they needed, or even what they wanted? 
How could they tell whether such and such a topic was desirable un¬ 
less they had been fortunate in their contact with it? To what extent 
were their adverse or indifferent attitudes toward such a topic as lit¬ 
erature influenced by the experience of bad and uninspired teaching? 
All such queries are significant and challenging, but the point of im¬ 
portance here is that if a curriculum were actually built on the self- 
expressed needs of young people (which, by the way, was not the pro¬ 
posal of the author of the study), it would clearly be fragmentary, 
incoherent, and very different from what we now have. Whether the 
change would be for the better or the worse is a question to be post¬ 
poned. 

A much more usual form of the needs approach is for some commit¬ 
tee of experts and authorities— i.e., wiser heads—^to decide what hu¬ 
man needs are and to draw up the necessary schedule. This, too, has 
been done from time to time. Thus in one important proposal for the 
reorganization of science teaching, human needs were formulated under 
four broad areas: Personal living, which included the need for per¬ 
sonal health, the need for self-assurance, the need for a workable phi¬ 
losophy of life, the need for a range of personal interests, and the need 
for aesthetic satisfactions: Personal-social relationships, which in¬ 
cluded the need for mature family relationships, the need for success¬ 
ful relationships with one’s peers, and the need for sex education: So¬ 
cial-community relationships, which included the need for relationships 
with the local community and with the world outside: Economic rela¬ 
tionships, which included the need for progress toward adult eco¬ 
nomic status, the need for guidance in occupational choice, the need 
for a wise selection of goods and services, and the need for effective 
action in solving basic economic problems (226). 

This schedule reveals in a very interesting way the sort of thing that 
may be expected when a group of people set themselves to draw up a 
list of the needs of human life. It is certainly very different from the 
syllabus produced by the unprompted musings of young people in high 
school. Presumably it is better. At least it is more comprehensive, 
more conventional, and much more likely to be approved by serious- 
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minded persons. Yet it certainly shows the highly ambiguous and elu¬ 
sive character of the concept of need itself. However, a detailed cri¬ 
tique is not germane to the present purpose. The job was probably 
done about as well as such a job can be done, and one may admit that 
the group managed to produce a schedule of very admirable and highly 
desirable personal attributes, attitudes, and abilities, and that anyone 
who met the specifications would be a very worthy citizen. But the 
point here is its application to teaching. 

The intention was to use the syllabus of needs as the basis for the 
organized teaching of science, but when so utilized it seems to become 
a bed of Procrustes. Some of the needs mentioned have a very close 
and evident relationship to natural science. This is true, for instance, 
of the need for personal health and for a wise selection of goods and 
services. Science has plenty to say on such subjects. But in other 
cases the relevance becomes decidedly remote. For instance, when the 
group found itself challenged to show the relationship between the at¬ 
tainment of adult economic status and the program of instruction in 
secondary-school science, it was reduced to the suggestion that per¬ 
haps the science teacher might be able to employ one or two youngsters 
as paid laboratory assistants. No doubt this is an excellent idea as 
far as it goes, but it seems a little remote from the content of science 
as such, for surely the English teacher might do much the same thing 
by hiring them as paper readers. To mention another difficult exam¬ 
ple, the relationship between natural science and the attainment of 
satisfactory and adult relationships with one’s parents appears some¬ 
what farfetched, and indeed it proved a not inconsiderable stumbling 
block to the committee. 

This illustration is a fair example of how the needs approach has 
actually been worked out. How is it to be evaluated? 

a. Here, as with the other two inadequate solutions already dis¬ 
cussed, it has a real and important element of truth. Subject matter 
must be learned in a setting of actual life concerns, actual life inter¬ 
ests and problems or, if we prefer the expression, actual life needs. 
Otherwise it is apt not to be assimilated into the growing personality 
and very likely will have no developmental effect or value whatsoever. 
There is no doubt that the trouble with a great deal of science teach¬ 
ing is the remoteness and the sense of unreality that it conveys to the 

youthful mind. For this the needs approach as here applied offers a 
salutary and desirable corrective. 

b. The weakness of the plan is that it tends to reduce the learning 
of science to nothing more than the picking up of bits and scraps of 
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useful or interesting information. This is clearly shown in a course 
entitled Functional Chemistry issued under the responsibility of the 
same group whose work has just been discussed and appearing in the 
same publication. Here one sees exactly what the needs approach 
means in action. In this course systematic chemistry is cut to a mini¬ 
mum. Just enough is given so that students can understand the terms 
and concepts employed in the “functional units” which constitute the 
piece de resistance. To give an idea of these units, a topic in one of them 
is what to do for a cut, the point being to know what antiseptic to choose 
and to understand its importance and how it will act. 

Now it is perfectly possible to make up a course consisting in the 
main of such items and call it Functional Chemistry, though perhaps 
a better title might be General Science. Also there is no doubt that it 
would have a very direct relationship to various needs. When one 
cuts oneself, one does indeed need to know what to do and to some 
extent also why to do it. But the procedure has far more pitfalls than 
appear on the surface. Expert opinion on many such matters changes 
with surprising and disconcerting speed. Not long ago the medical 
profession seemed to have much confidence in merciu-ochrome as an 
antiseptic for cuts, but now the layman seems to gather that it is al¬ 
most inert. The drinking of large quantities of milk has been advo¬ 
cated as very valuable by highly responsible authorities, but there are 
a number of excellent doctors who claim that it is an injurious beverage 
for many adults. Scientific information bearing on the practical needs 
of life is far more ambiguous and uncertain than is readily supposed, 
and a teacher who devoted himself to “purveying” it might well find 
himself giving disastrously bad advice. So the proposition of tying 
up the content of science or of any other curricular field directly to 
explicit human needs is far more dubious than one might think. 

c. This brings us straight to the heart of the educational issue. Sci¬ 
ence teaching should not be organized simply to give useful hints and 
tips about whether to drink more milk, how much exercise to take, 
whether chromium phonograph needles are preferable to steel ones, and 
suchlike. Any instructor who attempts this sort of thing goes in peril 
of error at every step he takes. What ought to happen is that out of 
just such concrete, dynamic, genuine, significant problems and issues a 
type of thinking emerges. The fact that authorities differ on many 
of these points is disastrous for a course which is “functional” in the 
narrow sense of providing useful information to meet immediate prac¬ 
tical needs. But for the type of course that undertakes to teach young 
people to weigh evidence, to collate data, to criticize conclusions—in a 
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word, to think objectively and scientifically—^these divergent opinions 
provide a great opportunity. One may perhaps admit that there is a 
need to deal with a cut, a need to decide whether to drink milk for 
breakfast, a need to be able to choose a good vacuum cleaner and re¬ 
ject a shoddy one, and so on endlessly. These are all genuine needs, 
to be sure, and they are all specific. But there is also a paramount 
need for instructed and enlightened objective thinking that touches not 
a few but a vast number of the most cogent issues of living. 

It will be remembered that the committee seemed to have a great 
deal of trouble in relating the content of science to the need for attain¬ 
ing an adult economic status and to the need for establishing good 
family relationships. The suggestions they made on these points 
seemed quite farfetched and even a little preposterous. Can the teach¬ 
ing and learning of science really come to grips with issues such as 
these? Most certainly it can, but it will never do so by handing out 
little chunks of information and good advice. If a youngster, under 
the guidance of an inspiring teacher, comes to realize what objective 
thinking really means, if he himself consciously acquires the scientific 
outlook and temper of mind, this can be like a clear breeze brushing 
away emotional fogs and mists. The revealing study of any great field 
of human culture can be a strengthening and steadying influence in a 
youngster’s life, can affect every aspect of it, and can measurably help 
him with all life’s problems. 

Our conclusion, then, is this. The needs approach as exemplified in 
the instances cited—and they are typical—is entirely right in its em¬ 
phasis upon a concrete, realistic, specific setting. Its weakness lies in 
its failure to go further and to develop out of these specific situations 
and experiences and issues a general mode of thinking and a general 
attitude of mind. 

THE DEVELOPMENTAL SOLUTION 

In each of the three proposed solutions that have been discussed it 
has been possible to find something true and something false. Taken 
together they all point toward a better and more adequate answer to 
the great question of how to convert the content of the curriculum from 
an inert mass of material into an agency for enlightenment, for better 
living, for the mental, emotional, and social growth of human beings. 
Indeed in the recent history of educational thought they may be con¬ 
sidered way stations toward such an answer. Through their elabora¬ 
tion, through their trial in practical situations, through the scrutiny 
and criticism to which they have been subjected the developmental 
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solution has defined itself. That solution, of course, is to be considered 
at length and in detail in the pages that follow, but it is appropriate 
here to present a brief synopsis or preview of its most distinctive 
features. 

1. Subject Matter. It has already been pointed out that here lies 
the crucial issue. And the treatment of subject matter is the most 
distinctive feature of developmental teaching. The content of the cur¬ 
riculum is not treated as a mass of material to be pounded into the 
learner’s head by forced memorization and routine drill. On the other 
hand, it is not minimized or subordinated to other concerns or handled 
as incidental material to be picked up in connection with activities 
that have a prior significance. Nor is it chopped up into fragments for 
the sake of relating it specifically and immediately to a schedule of 
needs. 

For developmental teaching, the various subjects that make up the 
curriculum figure, not as blocks of content, but as lines of mental 
growth. The study of natural science is treated as growth in objec¬ 
tive thinking and understanding. The study of mathematics is treated 
as growth in relational thinking and understanding. The study of the 
social sciences is treated as growth in social thinking and understand¬ 
ing. Industrial arts and physical education are regarded as primarily 
concerned with growth in motor abilities. Music, the fine arts, and 
the aesthetic phases of literature are thought of as having to do with 
growth in aesthetic insight and responsiveness. Reading, English ex¬ 
pression, and work in foreign languages are not treated as achieve¬ 
ments in their own right, but rather as aspects of linguistic develop¬ 
ment. The learner is envisaged as being stimulated to grow in such 
specific directions. The lines of growth are defined and clarified. And 
the processes of growth are organized in a suitable dynamic setting 
that is admirably suggested in the work done in connection with the 

needs approach. 

This whole conception will, of course, be elaborated and explained, 
but a few explanatory comments seem in order here. 

a. It will be noticed that the various developmental processes con¬ 
templated have in a number of cases been described as growth in cer¬ 
tain phases of thinking and understanding. This must not be under¬ 
stood to rule out in any way to slight growth in emotional and social 
responsiveness. Growth in the ability to think objectively, for instance 
—that is, growth in the ability to think as the scientist thinks—most 
certainly involves certain pervasive attitudes of mind and ways of 
feeling, such as respect for sound evidence, impatience with shams, and 
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bogus conclusions and slogans. Clearly, too, it involves many tenden¬ 
cies toward social action and behavior, such as response to honest ar¬ 
guments, refusal to be influenced by showy and fallacious arguments, 
and the like. It does not seem necessary to elaborate the point. All 
that needs to be made clear is that the words thinking and understand¬ 
ing in no way mean that a narrowly intellectualized development is 
contemplated. 

b. It is clear that the various lines or avenues of growth that have 
been suggested are far from being mutually exclusive. On the con¬ 
trary, they merge into one another. No considerable development of 
objective or scientific thinking, for example, would be conceivable 
without some development of relational or mathematical thinking. 
Scientific thinking, too, continually merges with social thinking. One 
could hardly think much or well about a health problem without run¬ 
ning into social implications, and the same would be even clearer in 
thinking about atomic energy or the control and use of the water cycle. 
None of the defined lines of growth are independent. No one of them 
can proceed in a vacuum or in isolation from the rest. They are sim¬ 
ply convenient aspects of a total process, convenient and to some ex¬ 
tent distinguishable lines of emphasis. This will appear more and 
more clearly as our exposition goes on, and the reason is that any hu¬ 
man being always develops as a whole. This or that aspect of his de¬ 
velopment may be pulled out for practical purposes or for theoretical 
discussion, but all these aspects actually work together. 

c. The indicated lines of mental development do not exactly parallel 
the subject-matter subdivisions of the curriculum, although there is a 
rough correspondence. Health, for instance, may be a major concern 
both in science and in physical education. The study of natural sci¬ 
ence almost inevitably involves social understandings and so does the 
study of the arts. The ill-defined subject known as English includes 
both linguistic and aesthetic development. Linguistic growth is a con¬ 
cern in almost all subjects. The reason for this quite loose correspond¬ 
ence is that the curriculum has grown up as a practical convenience 
and was never planned in terms of distinguishable aspects of the proc¬ 
ess of mental growth. Its subdivisions far from exactly represent psy¬ 
chological realities and dividing lines. Indeed it would be very diffi¬ 
cult to draw up a working curricular scheme that would do so This 
certainly creates various diflficulties and ineflficiencies. It is an argu¬ 
ment against working solely within narrow departmental boundaries 
and against thinking of educational achievement solely in terms of 
attainment in separate subjects. But in itself it is not an argument for 
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wholesale integration or for attempts to abolish all curricular fron¬ 
tiers. Specialization may be limiting, but it seems to be inevitable in 
human affairs. What is necessary is a reasonably feasible working 
scheme, and if the developmental point of view is kept in mind and 

above all if it pervades the whole staff of the school, it is quite possible 
to do well with what we have. 

2. The Curriculum. From the standpoint of developmental teach¬ 
ing, the school curriculum is an instrumentality for bringing about cer¬ 
tain determinate processes of mental, emotional, and social growth that 
are highly desirable, yet unlikely to be produced effectively by other 
agencies. Gesell and Ilg (87) have very truly said that the school’s es¬ 
sential function is acculturation, i.e., shaping the child’s development 
into a dynamic, successful relationship with the demands of our cul¬ 
ture so that he becomes, not a passive conformist, but a constructive 
contributor. These authors block out three areas of culture which 
they consider the peculiar province of the school. First, there are the 
language arts, which include conversation, drawing, writing, spelling, 
reading, listening, and looking. Second, there are the sciences, which 
include mathematics, natural science, social science. Third, there is 
personal-social participation, which includes creative self-expression, 
arts and crafts, dancing, poetry, invention, technology, engineering, 
prevocational skills, social cooperation and leadership, and aesthetic, 
ethical, and spiritual insights. This classification is not adopted in the 
present book because it seems to cover up some vital differences. Aes¬ 
thetic responsiveness, as will be argued later, seems to belong in a 
category by itself, and cannot be properly understood or treated other¬ 
wise. Distinctive and important differences also seem to exist between 
the types of thinking involved in mathematics, natural science, and so¬ 
cial science. These points, however, are secondary, although not neg¬ 
ligible. The general idea of the school as an agency for acculturation 
and of the curriculum as an instrumentality whose prime function is 
the stimulation and guidance of mental, social, and emotional growth 
is essential to this whole presentation. Some of its immediate implica¬ 
tions call for brief comment. 

a. It puts the organized curriculiun in its rightful place, which is at 
the heart and core of the school. The curriculum is precisely what 
makes the school different from many other social agencies that have 
important educative effects—such, for instance, as clubs, camps, boy 
scouts—although their importance is in no way to be belittled. The 
unique job of the school is to teach subject matter. Attacks on the 
“subject-matter point of view” are only valid so long as one thmks of 
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curricular content as a mass of material to be swallowed. When, on 
the other hand, it is seen to be a unique instrument for fostering and 
guiding certain essential aspects of the developmental process, its 
worth and indeed its indispensability become very evident, 

h. The function of the curriculum is not to prepare for specific fu¬ 
ture eventualities. The future cannot be foreseen in any case, not even 
by curriculum committees using the most modern of survey techniques. 
No one can tell exactly what a child of six will be doing when he is 
twenty and therefore no one can plan for it intelligently. What we do 
know, however, is that if he is to get along in the modern world he 
must establish certain ways of feeling, ways of acting, ways of think¬ 
ing. The function of the curriculum is to help him to grow into these 
ways. This is not the good old doctrine of mental training all over 
again, partly because these ways of thinking, feeling, and acting can 
be defined with considerable precision, so that it is feasible to teach 
them and feasible to find out whether and to what extent they are 
achieved. Thus one might say that the function of the curriculum is 
creative rather than preparatory— i.e., that its business is to create, 
through the process of growth, a certain attitude of mind, a certain 
bent of personality, a certain way of life. 

c. The problem of curriculum revision lies beyond the province of 
this book, and only one brief comment will be made about it. The 
school curriculum is really the expression of a deep-seated, widespread 
sense of values, a broad and perhaps partly subconscious social intui¬ 
tion of what is important. This is the reason why groups of enthusi¬ 
astic workers who come forward with glittering proposals for the re¬ 
vision of the curriculum that seem extremely attractive and reasonable 


usually find it so disconcertingly diflScult to get effective large-scale 
action. The curriculum has been built up like a coral reef, and like a 
coral reef it changes. Undoubtedly it has many imperfections. Un¬ 
doubtedly it is the duty of forward-looking people to work for their 
removal, and for its improvement. But such change is bound to be a 
slow, trial-and-error business, often clumsy and lagging. Meanwhile 
it is still more manifestly the duty of forward-looking persons to capi¬ 
talize to the full the rich values it actually embodies by the most effec¬ 
tive teaching that can be organized. 

3. Teaching Techniques and Procedures. Since the basic purpose 
of teaching is to utilize curricular content for the promotion and fos¬ 
tering of mental, emotional, and social growth in certain definable di¬ 
rections, all teaching must be organized in terms of the principles and 
characteristics of the developmental process. To show as specifically 
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as possible what this means is the chief task of the following pages. 
But here again a few preliminary comments are in order. 

a. Enough is known about the characteristics of mental develop¬ 
ment to set up quite definite guidelines for the organization of teach¬ 
ing. Developmental teaching is not a vague and sentimental concep¬ 
tion, but a clear-cut body of doctrine and procedure. 

b. The basic patterns of developmental teaching are the same in all 
areas. Mention has already been made of the remarkable similarity 
of the pedagogical practices that are being elaborated quite independ¬ 
ently by workers in a number of different subject-matter fields. This 
is a point of great significance and it will receive abundant attention 
later on. A general treatment like that presented here cannot deal 
with the teaching of reading, or of mathematics, or of art with the sort 
of thorough and minute detail to be expected in a specialized discus¬ 
sion. Indeed it ought not to do so. Its value lies in showing that the 
same considerations are operating in many curricular fields, in demon¬ 
strating that they all have a common foundation of doctrine, and in 
pointing out the incompletenesses and inconsistencies that are to be 
found. 

c. Developmental teaching is not tied to any particular methodol¬ 
ogy. It is not identical with individualized instruction, with the ac¬ 
tivity program, or anything else of the kind. The question always is 
whether a given line of growth is in fact being promoted. This is de¬ 
termined, not by external methods and procedures, but by the psycho¬ 
logical organization of the teaching and learning processes. 

4. Developmental Teaching and Results. In a previous book I 
insisted that the ultimate test of effective teaching lies in the results 
achieved and nothing else (200). The same contention is reiterated here. 
But it was also pointed out that results may be either spurious or au¬ 
thentic. The only kind of results on which teaching should be judged 
are those which are both lasting and usable—those which enter into 
the composition and personality of the learner, so that they affect his 
actions, his attitudes, his choices, his behavior. Should these be 
thought of as subject-matter results? The answer must be yes. 
Mathematics, for example, can only affect a person’s behavior in so far 
as it is built into the living fiber of his thinking, in so far as it is genu¬ 
inely and vitally understood. And this is precisely what learning 
mathematics ought to mean. Moreover such vital, usable understand¬ 
ing is only possible as the fruit of growth in mathematical thinking. 
So also with all other subjects. If, however, we think of subject- 
matter results as evanescent memories painfully achieved for an ob- 



THE CONCEPT OF DEVELOPMENTAL TEACHING 27 

jective test and soon forgotten, then they provide no criterion for suc¬ 
cessful teaching and have no place nor value at all. 

5. The Role o£ the Teacher. The essence of this problem has al¬ 
ready been stated and it can be summarized very briefly. In develop¬ 
mental teaching, the teacher is not on the one hand a purveyor, an 
artisan, or an encyclopedia. Nor is he on the other hand primarily a 
guidance person, counselor, amateur psychiatrist, social prophet, or 
good example. He is a vitalizer of subject matter. His prime busi¬ 
ness is to organize situations in which the content of the curriculum 
can perform its rightful function of promoting and fostering the men¬ 
tal, emotional, and social development of human beings. 

In closing, let us return for a moment to John Sanders. There he is, 
before our eyes, grappling with the difficult business of growing up. It 
is the responsibility of the school to help him in this business, and the 
curriculum is its unique and characteristic instnunentality for so do¬ 
ing. If it proceeds on the assumption that the content of the curricu¬ 
lum does not matter very much, it is not only stultifying itself as an 
institution, but working on a basis of obvious falsehood. The vast 
wealth of human culture certainly can be a source of strength and en¬ 
lightenment to John. Again, if the school simply tries to pound cur¬ 
ricular content into John’s head, it will probably fail. If it turns the 
curriculum into a collection of nuggets of interesting information and 
of useful hints and tips, it will not really meet his deep, enduring needs 
at all. What must be done is to make John’s cmricular studies them¬ 
selves aspects of his growth as a person. The curriculum is not doing 
what it should for John until we can say not so much that he learns 
or masters it, but that it grips him and leads him on to new outlooks, 
new insights, new ways of thinking and feeling and acting, a wider en¬ 
lightenment, a more complete self-knowledge, a deeper self-reverence, 
a wiser self-control. All this takes reorganization, but it is not impos¬ 
sible. For the working principles of this needed reorganization are 
known and so are their major applications, as we shall now go on to 
show. 

Suggestions for Further Reading 

1. Guy Thomas Buswell, “The Function of Subject Matter in Relation to Per¬ 
sonality,” National Council of Teachers of Mathematics, \Qth Yearbook, 1941, 
Chap. 2, pp. 8-19. A forthright defence of subject matter as against those who 
would minimize it. 

2. Lawrence K. Frank, “The Fundamental Needs of the Child,” Mental Hy¬ 
giene, 1938, Vol. 22, pp. 363-379. A very good statement on the nature and signif- 
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ij^ce of basic psychological needs. It should be considered in relationship to the 
discussion of this problem in the present chapter. 

3. Arnold Gesell and Frances L. Ilg, The Child from Five to Ten, Harper & 
Brothers, New York, 1946: Chap. 18, “School Life.” This chapter presents the 
authors view of the school as an agency for acculturation. 

4. Harold E. Jones, Development in Adolescence: Approaches to the Study of 
the Individual, D. Appleton-Century Company, Inc., New York, 1943. This Book 
is devoted to the case of John Sanders, and discusses it in illuminating fashion. 
It is not long, and can be read in its entirety within a reasonable time limit. If 
this is not feasible, the final chapter is an excellent epitome. 

5. James L. Mursell, Successful Teaching, McGraw-Hill Book Company, Inc., 
New York, 1946. Chap. 1, “Successful Teaching: Its Meaning.” Chap. 2, “Suc¬ 
cessful Teaching: Its Problem.” These two chapters present the outline of a 

type of teaching essentially the same as that recommended here but treated from 
a different standpoint. 

6. Staff of the Division on Child Development and Teacher Personnel, Commis¬ 
sion on Teacher Education, American Council on Education, Helping Teachers 
Understand Children, American Council on Education, Washington, D.C., 1945. 
Chap, 1, “What it means to ^Understand* a Child.** This chapter is an excellent 
presentation of certain aspects of the developmental viewpoint, and displays an 
interesting and characteristic attitude toward subject matter. 

7. Caroline Zachry, “The Growth Process,** in Democracy and the Curriculum, 
Harold Rugg, ed., D. Appleton-Century Company, Inc., New York, 1939. A 
presentation of growth as the progressive satisfaction of needs. 


Suggestions for Discussion and Study 

1. Consider carefully the issue of subject matter. Can any subject be made 
of developmental value for anybody, granted proper teaching? 

2. To what extent does the classroom teacher actually revise and modify the 
curriculum in the process of his own work? 

3. Can you think of any explanations as to why mere increase in pressure is 
so apt not to produce better results? 

4. Consider carefully the classified list of needs dra^m up by the Progressive 
Education Commission and summarized in this chapter. Does it seem complete? 
Is it internally consistent? Is the concept of need given the same meaning 
throughout? 

Who do you think should be best able to determine the needs of young peo¬ 
ple? Teachers? Parents? Educators? Physicians? Young people themselves? Why? 

6. Does the apparent lack of desire for “cultural courses** manifested by high 
school pupils indicate that they should not be taught? If not, what does it 
indicate? 

7. If we object to the organization of science teaching as the presentation of 
bits of useful information, does this necessarily mean a very academic approach 
to the teaching of science? 

8. In this chapter, one important difference between developmental teaching 
and the theory of mental training or formal discipline has been indicated. Can 
you find other differences? Are there similarities? 
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9. What would you think might be (a) the limitations, and (b) the values of 
so-called activity units or integrated units from the standpoint of promoting men¬ 
tal growth? ^ ^ u i. 4 .U 1 

10. Follow out the suggestions and indications in this chapter about tne rela¬ 
tionship between the lines of growth here indicated and the subdivisions of the 

curriculum, carrying the whole matter into more detail. 

11. Compare the viewpoint expressed in this chapter with that put forward m 
the two chapters in Successful Teaching mentioned in the reading list. 

12. Take a few real personal instances, such as the case of John Sanders, and 
consider how and whether subject matter could be made a vital developmental 
influence in these people^s lives. 



CHAPTER 2 


THE CHARACTERISTICS OF MENTAL DEVELOPMENT 

If we are to organize teaching to foster and guide naental, social, and 
emotional development, we must obviously begin by understanding the 
developmental process. With this the present chapter and the next two 
will deal. This chapter will deal with the broad characteristics of 
mental development. Chapter three will deal with the changes that 
take place in development. Chapter four will deal with the relation¬ 
ship between learning and development. The method of treatment 
will be first to present the basic psychology involved in each point, and 
then to indicate its practical significance. The material in these three 
chapters constitutes the foundation of the working plan of develop¬ 
mental teaching. 

Turning now to the first of the three topics—^the basic characteristics 
of the developmental process—^there are quite a number of different 
ways of dealing with it. For our present purpose a threefold division 
will be found serviceable and illuminating. Mental development is a 
continuous process, a purposive process, and a process involving the 
whole personality. Each of these ideas has emerged from a great body 
of psychological research and each of them is rich with practical sig¬ 
nificance for the organization of teaching. Taken together, they make 
an important part of the doctrinal basis of developmental teaching and 
have an essential place in determining its procedures. 

DEVELOPMENT IS A CONTINUOUS PROCESS 

The first basic characteristic of the developmental process is con¬ 
tinuity. This is an idea of vital importance in the organization of de¬ 
velopmental teaching. 

Basic Psychology. When we say that development is continuous, we 
are denying something and asserting something. We are denying that 
it is broken up into self-contained stages, e.g., a definite pre-reading 
stage, a scribble stage in drawing, a gang stage in social behavior. 
These types of behavior appear, but they can only be understood as 
elements in a continuous evolution, not as separate definite stages. We 
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are denying something else as well—namely, that development is a 
process of habit building or information storing. The memorizing of a 
hundred addition facts, each separate, or a hundred different history 
dates, or the rendering habitual of ten quite different movements at the 
piano are clearly discontinuous processes. When we say that develop¬ 
ment is continuous, therefore, we are denying that it is this kind of busi¬ 
ness at all. 

What, then, are we asserting? It has never been put better than in 
the following words: “The difference between the perceptions of a dog 
and the thoughts of a sage is not a difference in the nature of the proc¬ 
ess, but in its range and complexity, and in the materials with which 
it works” (212, Nunn, p. 207). This statement covers more ground 
than teachers need consider; the point is that mental processes of chil¬ 
dren and adults differ not in kind, but only in degree. So, too, with 
dull children as compared to bright ones. So, too, with a great genius 
as compared to ordinary mortals. We are able to find meaning in 
the work of a great artist or a great writer because, while there is a 
great difference in effectiveness, we all think and feel and act in essen¬ 
tially the same way that he does. To carry the thought a step further 
and to suggest some of its far-reaching practical implications, a little 
child or an ordinary person should begin the study of any subject with 
exactly the same kind of processes that are exemplified in the work of 
the greatest experts, although of course the difference in organization 
and efficiency is enormous. 

So much for the general proposition. Now let us illustrate it with a 
number of cases drawn from the psychological investigations on which 
it rests. 

Let us choose as our first example the development of social be¬ 
havior. As a child grows up, certain striking changes appear in his 
social reactions. In his earliest days he can hardly be called a social 
being at all. He responds to the stimulation he receives from other 
people, rather than to its personal origin. Then for a time his social 
reactions revolve almost entirely around the adults who care for and 
deal with him, and he is indifferent to other infants. By about the age 
of six months he begins to notice other children. By the second year 
some signs of friendliness and interest have begun to manifest them¬ 
selves, although at this stage he undertakes very little except what is 
called parallel behavior, i.e., doing what other children are doing when 
he is with them, rather than joining in their activities. By the age of 
five or six, the child plays cooperatively with small groups of other 
children. Such groups may contain as many as five members, though 
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a group of three is the preferred size. Not till about the fourth grade 
is it possible to expect true class-wide cooperative activity; and it is 
only after this that the more elaborate patterns of cooperation such as 
teamwork and observance of the “rules of the game” put in their ap¬ 
pearance (151, Jersild). Clearly what we have here is not the passing 
through of a series of definite stages, but a continuously evolving socia¬ 
bility. 

Two special aspects of social development exemplify this very well. 
About the age of three years most children manifest the phenomenon 
known as negativism. They tend to resist control and direction, to 
refuse to do what they are asked to do. This, however, is not a stage 
to be lived through and overcome. It is a crude and early manifesta¬ 
tion of emerging self-assertion. The child begins to find himself in 
conflict with what must often seem' to him the very arbitrary demands 
of his elders, and his first reaction tends to be an Everlasting No. 
When he grows older, self-assertion and resistance by no means disap¬ 
pear, but they express themselves in subtler forms and with better 
techniques. Our second illustration is the familiar and conspicuous 
quarrelsomeness of young children, their tendency to scuffle, grab, dis¬ 
agree, object, and even to fight, perhaps with their best friends. This 
does not mean that they are living through a stage of barbarism or 
getting an atavistic pugnacity out of their systems. It is simply a 
crude and relatively inept way of dealing with others. If it is not re¬ 
pressed on the one hand and yet on the other is held within reasonable 
bounds, children soon learn better techniques for social and personal 
transactions. These two special aspects of social development clearly 
show the fallacy of thinking of development as a definite sequence of 
stages, and the importance of regarding it as a continuous evolution to 
greater and greater efficiency. 

Our second example of developmental continuity is the evolution of 
reasoning and thinking. A great deal of investigation has been con¬ 
centrated on this subject, much of it set up to test the claim of a very 
distinguished and influential author that the child’s reasoning is differ¬ 
ent in kind from that of the adult (216, 217, Piaget). Piaget con¬ 
tended that up to the age of seven or eight a child’s thinking has three 
special characteristics. It is marked by egocentricity, which means 
that the child never questions whether his ideas about objects are 
shared by others and does not take another’s point of view or reason 
in terms of it. It is marked by syncretism, which means that he thinks 
in terms of concrete objects, persons, and events and not in terms of 
their qualities or what they have in common. And it is marked by 
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transduction, which means that any simple generalizations he may set 
up are based on a single instance, in contrast to genuine inductive and 
deductive reasoning. In Piaget’s opinion a child must have reached 
the age of about twelve before he can reason deductively, carry on a 
sequence of formal thought, or grasp causal relationships. If all this 
is true, it is obviously full of serious implications for teaching. More¬ 
over it means that the developmental process is discontinuous, at least 
so far as the evolution of thinking and reasoning is concerned. 

However, a long series of studies carried out since Piaget published 
his work have failed to support his position. The whole subject is so 
full of interest and has so much theoretical and practical importance 
that a summary of the high points of the work seems desirable. 

It seems quite clear that young children are able to reason deduc¬ 
tively. In a study typical of a good many others published before 
Piaget’s findings appeared it was shown that seven-year-olds are capa¬ 
ble of dealing with such problems as “Tom runs faster than Jim; Jack 
runs slower than Jim; who is the slowest, Jim, or Jack, or Tom?” (41, 
Burt). 

Again, when it comes to problem solving, the outcomes of research 
are much the same. Young children are quite capable of dealing with 
problematic situations, although older children and adults are more 
efficient. Thus in one investigation, children were shown two identical 
boxes; one of which contained a doll, while the other did not. The 
boxes were arranged in various different positions, but the one with 
the doll was always on the right side. This problem clearly called for 
a simple generalization. It was successfully solved by one three-year- 
old out of ten, by three four-year-olds out of ten, and by all older chil¬ 
dren ranging from ages six to ten. The younger children were less 
able to give verbal explanations of their success. They might say, “I 
just took it” or “I just knew she was there.” But the investigator 
points out quite truly that adults also are apt to give curious explana¬ 
tions when dealing with unfamiliar situations (115,116, Heidbreder). 

If inquiry is extended downward to earlier ages and lower levels, the 
problem-solving behavior of young children turns out to be very simi¬ 
lar in kind to that of the lower animals. In one piece of research, 
where children were used as subjects, the experimental situation em¬ 
ployed in a famous investigation of the intelligence of apes was ap¬ 
proximately duplicated. Food was placed out of reach but attached 
to a string which could be undone so that it could be obtained. Or two 
boxes were provided, which could be piled on top of each other for the 
sake of reaching the food. Or three sticks were provided, only one of 



34 DEVELOPMENTAL TEACHING 

which was long enough to reach the food. Or two sticks were pro¬ 
vided, which could be jointed together, thus making one of them s uffi - 
ciently long. These test situations were tried out with 28 preschool 
children, and a very large variety of responses were evoked. There 
were, for instance, solution after trial and error, solution without trial 
and error, surprise at success, and so forth. The behavior of the chil¬ 
dren was remarkably similar in kind to that of the apes on whom the 
same test situations had been used, except that the children were more 
effective (184, Matheson). 

Once again, a series of situations calling for generalization were pre¬ 
sented to children ranging from kindergarten to eighth grade. For in¬ 
stance, live animals were placed at one end of the table and plants at 
the other, and the children were asked to observe them and to indicate 
as many differences as possible. Pendulums of different weight and 
equal length, of different length and equal weight, with a long string 
and a heavy weight, with a short string and a heavy weight, with a 
long string and a light weight, with a short string and a light weight 
were displayed in motion. The children were asked what made the 
pendulum go fast or slow, what one should do with the pendulum of a 
clock that is losing time, and similar questions calling for understand¬ 
ing. Passing from the kindergarten group to the upper age and grade 
levels, there was an irregular gain in the number and effectiveness of 
the generalizations produced, but true generalization appeared at all 
levels (59, Croxton). 

It is sometimes claimed that one peculiarity of the thinking of chil¬ 
dren is that their explanations of natural phenomena are apt to be 
irrelevant, or silly, or to have the aspects of mythology and animism. 
To some extent it is true that children’s thinking does have these char¬ 
acteristics. But the thought processes of adults are by no means en¬ 
tirely free from them either. In one investigation, for instance, chil¬ 
dren were asked various questions about physical phenomena and 
shown simple physical experiments. One such question was: “Where 
do waves come from?” Typical answers were that they are made by 
ships, that they come from underground, that they come from Buffalo, 
that God makes them, that they come from the water. The thing to 
notice is how these replies grade off from the reasonable to the pre¬ 
posterous. But reasonable though not always fully correct answers 
referring to physical causes predominated. In the same investigation 
adults were shown some experiments rather more complex than those 
considered suitable for the children. With them the situation was just 
about the same. There was a preponderance of reasonable explana- 
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tion, but by no means a complete absence of fantastic, animistic, 
mythological ones. For instance, such suggestions as that “nature 
has changed since I studied physics,” or that “the air is misbehaving” 
were offered (214, Oakes), 

The results of investigations on language development are much 
the same. It has been claimed that the young child’s speech is mainly 
egocentric, which means that he does not concern himself about the 
person to whom he speaks, or even whether anyone listens; that he 
talks for himself alone, or for the pleasure of associating anyone pres¬ 
ent with his immediate activity. Such egocentric speech is said to be 
in contrast to the socialized speech of the adult. The point here in¬ 
volved—namely, the prevalence of egocentric speech in children’s lan¬ 
guage behavior—is not an easy one either to establish or refute because 
the criterion is very uncertain. One of the most important investiga¬ 
tions has published the finding that only about 3.6 per cent of chil¬ 
dren’s speech is egocentric (173, McCarthy). This presumably is some 
indication, but a point not brought out is that a good many of the lan¬ 
guage reactions of grown-up people seem to be more or less egocentric 
in character. Many adults talk “to themselves” or for their own pleas¬ 
ure quite a good deal, and it may well be that poetry and fiction have 
something in common with the egocentric speech responses of children. 

Turning to quite a different field, that of music and visual art, the 
story is the same. As development goes on, there is the same differ¬ 
ence in emphasis and elaboration and the same underrunning identity. 
There is wide agreement among psychologists that the basic musical 
response is to the quality and content of tone itself (197, 202, Mursell). 
This tends to bulk larger with the child than with the adult, because the 
adult is relatively more responsive to pattern and relationship, includ¬ 
ing rhythm. But it is always present from the beginning on. So, too, 
the basic response involved in the visual arts is first of all to color and 
form in the beginning as values in themselves, and later on as more and 
more complex symbols. 

So much, then, for a sampling of the psychological material that is 
fairly representative. Its general bearing is very clear. Development 
is a continuous process in the specific sense that in any pattern of be¬ 
havior the response will be the same in kind from the beginning on¬ 
wards, only changing in complexity and efiiciency, and not passing 
through a series of self-contained stages. 

Practical Significance. 1. In organizing developmental teaching in 
any field, the first step is to set up and define a clear developmental 
line. One must isolate and operate in terms of a certain aspect of 
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growth, in which a certain way of thinking, feeling, and acting estab¬ 
lishes itself from the first, is promoted throughout, and becomes clearer 
and more effective in a continuous sequence with its essential features 
unchanged from the lowest to the highest levels. 

This is well exemplified in two recent courses of study. The first is en¬ 
titled Teaching Guide. Mathematics, Kindergarten Grade Nine (276). 
One notices first that it recommends a coordinated, continuous sequence 
in mathematics instead of work in arithmetic, beginning algebra, and 
perhaps geometry, for instance. Mathematics is conceived of as quan¬ 
titative thinking and the whole course of study is intended as a plan 
to promote development in this process. The work is organized around 
thirty concepts—examples being the concepts of position in space, of 
a number as an aggregate of I’s, of addition, of a fraction, of a 
graph, of a formula, of central tendency, and so forth. These con¬ 
cepts are not set up as lessons to be learned and stored in the mind 
while the pupil passes on to other things. They recur in increasingly 
complicated and precise form at many levels. Suggestions are made 
for the use of teaching materials and procedures for creating an un¬ 
derstanding of them. The mathematical skills are to be developed in 
connection with the various concepts, i.e., on a basis of understanding 
rather than of routine. The course of study presents a picture of con¬ 
tinuous development of quantitative thinking running from the kinder¬ 
garten through the ninth grade. Obviously there is no reason why the 
same notion could not be projected upward indefinitely to higher and 
higher levels, for the essential nature of mathematics does not change 
at the ninth grade or anywhere else. 

The second course is entitled Try-out Course of Study in Science. 
Kindergartenr-Grade Eight (295). Again the idea of a unified se¬ 
quence or a definite developmental line is suggested by the title. It is 
not so explicitly defined as in the preceding instance, but examination 
of the material and suggestions presented makes it evident that the 
idea is the promotion of growth in what is here called objective think¬ 
ing. One of the major foci of understanding is “light.” This again is 
not set up in the form of a lesson to be learned and stored away, but 
recurs again and again with added clarity and significance. In the 
kindergarten the understanding of light hinges on experiences and 
learnings connected with colors and shadows. In the first grade occurs 
the topic “pretty rainbow colors,” and the related topic “shadow play.” 
In the fifth grade appears the topic: “How om- homes are lighted.” In 
the sixth grade we find the following problems: “How does an artist 
mix his colors?” “How are photographs made?” “How does an artist 
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make his representations seem real?” In the seventh grade we find the 
problem: “How do we see?” Here, clearly, is a subtype of objective 
thinking organized in a continuous sequence of growing adequacy and 
clarity. The processes of thinking about and understanding seeds, 
plants, insects, animals, sounds, evaporation, and so forth are treated 
in the same way. 

These two examples will serve to explain what is meant by the es¬ 
tablishment of a developmental line. Notice that it is quite a different 
matter from teaching mathematics or science as a collection of frag¬ 
ments of useful information or serviceable techniques. Teaching ma¬ 
terials and experiences are certainly selected with reference to imme¬ 
diate and genuine experience and use, but the determining idea is to 
promote a continuous process of growth in one of its aspects. Devel¬ 
opmental planning in any curricular area centers round this same 
notion. 

2. The defined developmental line must be specific, genuine, and ef¬ 
fective and not a mere matter of words. To explain the point by a neg¬ 
ative instance, consider the publication entitled Developmental Curricu¬ 
lum,'^ in which this very thing is not done. 

The curriculum extends from the kindergarten through the twelfth 
grade. Its “integrative theme” is “Guiding youth in living effectively 
in their behavioral environment.” The type of organization may be 
understood from the following excerpts. For each grade level, the key 
idea is indicated. For kindergarten and first grade it is “Growth in ef¬ 
fective living through self-adjustment within the immediate environ¬ 
ment.” For the second grade it is “Growth in effective living through 
adjusting to our community.” For the sixth grade it is “Growth in 
effective living through problem-centered experiences directed toward 
understanding how modern techniques are being utilized in carrying 
out the basic functions of human life.” For the ninth grade it is 
“Growth in effective living through problem-centered experiences di¬ 
rected toward understanding and appreciating the individual’s privi¬ 
leges and responsibilities as an American citizen.” In the eleventh 
grade it is “Growth in effective living through problem-centered ex¬ 
periences directed toward achieving the highest possible quality of hu¬ 
man experiences through striving for social, political, and economic 
democracy in its local, state, and national setting, and for peace and 
cooperation on the international scene.”^ 

One is bound to say that this is a striking document, although it 

1 Board of Education, Santa Barbara, Calif., 1941. 

2 Ibid., pp. 23-24. 
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niight be doubted whether all concerned would fully comprehend the 

impressive language employed. It is, however, open to criticism on the 

groxmd that it talks about development without defining it clearly 

enough for practical purposes. Growth in effective living is no doubt 

desirable and an admirable purpose; but it needs to be brought down 

to cases before one gets a very clear idea as to how to plan a working 

curriculum, and of what to accept and what to avoid in the way of 
procedure. 

3. It may help in understanding planning in terms of a developmental 
line to contrast it with planning based on accumulation, not develop¬ 
ment. In many courses of study and teaching patterns the latter idea 
is clearly implied. Thus we frequently find “sequential blocks of con¬ 
tent (lessons, courses) ” that are “held together chiefly by requirements, 
prerequisites, and logical order”; the basic assumption being an “addi¬ 
tive accumulation of knowledge and skill.” Sometimes there are more 
or less sporadic attempts “to knit learnings (lessons, courses) more 
closely together by introductions, previews, pretests, and the rearrange¬ 
ment of the order of material” (200, Mursell, p. 250); but the under¬ 
lying psychology is still not radically different. Arrangements of this 
kind contrast with the two courses of study discussed above in which 
a main line of growth is well defined, and contributory learnings and 
experiences are organized so that they recur with ever greater precision 
and clarity. The difference goes back to the basic psychological as¬ 
sumptions. On the one hand is the notion of stocking the memory, 
and its companion notion of forming and fixing definite habits once 
and for all. On the other is the developmental conception of fostering 
growth in specified directions. 

4. The idea of mental development as a continuous process does 
away with the distinction between tool skills and tool knowledge on 
the one hand, and the use and application of those tools on the other 
hand. In the teaching of arithmetic, for instance, simple addition and 
the manipulation of fractions are not simply routine tool operations to 
be learned by rote and made habitual. On the contrary, through the 
use of suitable materials and procedures the child is helped to under¬ 
stand the process of addition and the meaning of fractions, and estab¬ 
lishes his capacity to manipulate both as an expression of this insight. 
Comprehension of addition and of fractions, and working competence 
with both are regarded as integral elements in the progressive develop¬ 
ment of the capacity for relational thinking. In the teaching of music, 
to take another illustration, the details of the notation are not organ¬ 
ized in a series of lessons with the thought that they will be stored in 
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the mind for later use. The notation is taught as a visualization or 
picturization of the musical pattern itself, and it is presented with the 
idea of helping the child to hear better, to perform better, and to create 
more effectively because he is able to see what he hears and has before 
him a permanent picture of the way the music sounds. Thus the study 
of the notation becomes a factor in developing and refining his aes¬ 
thetic responsiveness and insight in the field of music and in making it 
more precise and adequate. In developmental teaching, in fact, the 
distinction between routine habit formation and problem solving goes 
to pieces, because all learning is organized on a basis of insight and 
understanding for the sake of promoting and fostering growth along 
the indicated line. A good many years ago Thorndike (286), in con¬ 
nection with the teaching of mathematics, pointed out that the same 
abilities are involved in the proper learning of computation and in 
problem solving. He argued that computation is not a routine affair, 
but that it is precisely the application of understanding. What usu¬ 
ally happens, he said, is not that pupils who are inept at solving prob¬ 
lems learn to compute mechanically, but that they really do not learn 
to compute at all. This is a piece of sound doctrine, and it applies to 
every subject in the curriculum. For the moment we say that develop¬ 
ment is continuous, it means that there cannot be a break or discon¬ 
tinuity between routine habits and their use in problematic situations. 

5. This method of planning, based on the idea of defining the devel¬ 
opmental line and grouping ever 3 rthing around it, has certain definite 
advantages. 

a. It makes possible a continual and recurring emphasis on what¬ 
ever is most vital in any area of culture. In music and the arts the 
central consideration is aesthetic responsiveness.® We begin emphasiz¬ 
ing this central theme in the kindergarten and we continue to empha¬ 
size it all along the line, from all sorts of different angles and in terms 
of all sorts of different experiences. In science the central considera¬ 
tion is obj ective thinking, and so in a very genuine sense every lesson or 
unit or experience in the field of science is a lesson in objective thinking. 
This is a vastly different and far more effective plan than organizing a 
course as a sequence of topics to be taken up one by one and left be¬ 
hind. In developmental teaching we always think of a focus of growth 
in the mind and personality of the pupil, and all our endeavors cen¬ 
ter on fostering and promoting it. As contrasted with a curriculum 
that essentially amounts to an excursion among a long series of dis- 

® Later on we shall see just how development in aesthetic responsiveness can 
be defined for practical purposes. 
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connected exhibits, it is obvious which plan is more likely to yield 
effective and authentic results. 

b. The developmental plan affords immense flexibility in selecting 
materials, learnings, experiences, lessons, units. Everything that car¬ 
ries forward the developmental sequence is grist to the teacher’s mill. 
There are instructors in music who regard a rhythm band as a trivial 
and inconsequential activity, far less reputable and valuable than the 
“serious” study of the notation. If the rhythm band is put in merely 
for fun or to fill in time, there may be some point to such criticisms. 
But if the conscious purpose is to influence and promote growth in aes¬ 
thetic responsiveness by means of a particular kind of experience, and 
if it can be shown that this purpose is within reason fulfilled, then the 
rhythm band justifies itself whether it is conventionally respectable 
or not. Many arithmetic teachers might be inclined to consider the 
planning of recipes for a meal for 40 people (which necessitates a good 
deal of manipulation with the cookbook figures) far less worthy and 
worthwhile than direct drill on fractions and decimals. But if it can 
be shown that through the planning of such recipes children gain a 
real understanding of fractions and decimals, which of course is a fac¬ 
tor in the development of relational thinking, then the activity justi¬ 
fies itself once more. Field trips, construction activities, research ac¬ 
tivities, reporting activities, discussion activities, creative activities 
are all available for the purposes of developmental teaching.^ Their 
value does not lie primarily in the fact that children find them inter¬ 
esting and enjoyable, although this is by no means a negligible consid¬ 
eration. Their justification consists in the influence they have in pro¬ 
moting a defined and desirable line of development. The same holds 
true of the formal and conventional lesson, which is by no means to 
be ruled out. But the conventional lesson, in spite of its respectability, 
must take its chances along with all other types of learning and ex¬ 
perience. Like all the rest, it stands or falls in terms of its construc¬ 
tive influence upon the defined and desired line of growth. 

It needs to be understood, however, that while this type of planning 
makes possible great flexibility in the choice of materials, experiences, 
activities, endeavors, and learnings, they all need to be brought ex¬ 
plicitly and consciously into relationship with the developmental line. 
For instance, a music teacher set up an experience in bodily rhythm 
with a second-grade group. She played various rhythms on the piano 
while the children skipped, marched, waltzed, and in general moved 
quite freely. The question arose whether she herself should do any- 

* This listing of activities is derived from Chap. 5 of Macomber (181). 



41 


THE CHARACTERISTICS OF MENTAL DEVELOPMENT 

thing to shape up or control, by suggestion or otherwise, the movement 
patterns they were making. The answer is decidedly yes. A fixed, 
imposed routine would be a mistake, but the purpose was to help the 
children sense and express rhythm as a factor in a developing aesthetic 
responsiveness, and they needed enough guidance to center on this 
point. When a post-office project is being used partly to develop a 
grasp of geographical relationships and partly to develop a grasp of 
numerical relationships, these central considerations should in one way 
or other be thrown into relief. If an elementary-school group under¬ 
takes to prepare and distribute a newssheet and it is hoped that this 
may help in the development of linguistic competence, the children 
should not be left alone to do exactly as they please; although on the 
other hand the teacher should give them plenty of latitude. Each spe¬ 
cific job in getting out the newssheet should be related to the desired 
line of growth, and this relationship should be emphasized. In gen¬ 
eral, the various specific learnings and activities should be focalized. 
They should have a definite point. And the focus should be related to 
the developmental line.® 

c. Another great advantage of the developmental organization as so 
far described is that it avoids the usual fallacious and external treat¬ 
ment of the problem of grade placement. Much energetic research has 
been lavished on attempts to find out the right grade for introducing 
this, that, or the other topic or process. When to teach long division, 
when to teach the dotted quarter note, when to start algebra—^these 
are questions which have agitated the profession to a considerable de¬ 
gree. The usual technique for getting an answer has been to discover 
the point at which the average child seems able to cope with the matter 
in hand. Thus when it is found that the average third-grader has 
great difficulty with long division whereas the average fifth-grader can 
learn it at least fairly well, the suggestion is that long division should 
be introduced in the fifth grade but not in the third. This whole ap¬ 
proach to the problem is fallacious, which is the reason why modifica¬ 
tions in grade placement have yielded disappointing results. They 
have not, on the whole, made matters appreciably worse; but they 
have not, on the other hand, brought about notable improvement in 
achievement, which was of course the intention. The fallacy lies in 
this: the proper time to begin learning anything depends entirely on 
the previous developmental sequence. To try to determine the stra¬ 
tegic grade for introducing long division, decimals, the concept of the 
triangle, the dotted quarter note, or the study of French is to attempt 

® See Mursell (200) Chaps. 7 and 8 for an extensive discussion of focalization. 
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the impossible. There is no answer in such terms. Decimals, long 
division, and triangles should be focal moments in the continuously- 
developing power of relational thinking. The dotted quarter note 
should be a focal moment in the continuously developing power of aes¬ 
thetic responsiveness. The introduction of French should be a focal 
moment in the continuously developing power of linguistic insight and 
control. It does not matter just when this, that, or the other specific 
topic arrives. It may not matter even whether it arrives at all. What 
does matter is the continuous evolution of the developmental line. 

d. A fourth advantage of developmental planning is that it estab¬ 
lishes the continuous progress of the individual as the paramount op¬ 
erating consideration. Decisions on grade assignment and promotion 
should not depend on whether a child has absorbed what seems a rea¬ 
sonable amount of the material of the grade through which he has 
passed, but on whether he has reached sufiicient maturity in certain 
specified mental processes to be able, on a basis of reasonable probabil¬ 
ity, to benefit from the experiences organized for the next grade ahead. 
Here too is, in principle at least, the solution of the problem often 
found particularly difficult in the junior high school, namely the prob¬ 
lem of the older beginner. Children who come to a junior high school 
from a number of elementary schools are apt to arrive with diver¬ 
sified backgrounds. To establish uniform procedures that are also 
effective may be almost impossible. But it is possible to regard many 
of these children as beginners who must pick up certain lines of de¬ 
velopment almost de novo but who can move much faster than younger 
children because of their greater over-all maturity. A child who 
has come from an elementary school where arithmetic is very badly 
taught and who has gained little or nothing from routine and meaning¬ 
less instruction may, to be sure, be a greenhorn at relational thinking. 
But once opportunity and encouragement for this sort of thinking are 
afforded, he can move very much faster than a first-grade beginner. 

The same considerations apply to so-called remedial teaching. Re¬ 
medial teaching is instruction given to those who have gotten little or 
nothing out of their previous studies. It usually depends on an ap¬ 
paratus of diagnostic testing and special individual attention. But if 
it goes no further than this, it is likely to belie its name. The extreme 
probability is that the pupil really needs to be cured of the disastrous 
effects of routine and mechanistic instruction; and to give him more of 
the same, more nicely adjusted and more energetically applied, is not 
a promising policy. The sort of remedy needed by a child who is inept 
in reading or arithmetic is not more drill—not even more drill directed 
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by the most scientific of test results. What he needs is a revelation 
that reading and arithmetic really mean something, that it is possible 
for him to understand them and to cope with them in terms of under¬ 
standing. To put the matter in our present setting of ideas, the key 
to successful remedial teaching is not a pseudoscientific manipulation 
of detail, but rather an establishment of the pupil on the appropriate 
line of mental growth, for his difiiculties aln^ost certainly come from 
his having missed it. 


DEVELOPMENT IS A PURPOSIVE PROCESS 

Here we have the second of the three general characteristics of men¬ 
tal, emotional, and social development that must be built into the fab¬ 
ric of developmental teaching. 

way to understand just what is meant by 
calling development a purposive process is to take an actual instance. 
Let us choose the evolution of acquisitive behavior from five years old 
and onward. This is what is sometimes called a growth gradient^ and 
what in this book would be called a developmental line. The growth 
pattern is approximately as follows (87, Gesell and Ilg, p. 24); 

6 years. Takes pride in certain personal possessions (.e.g., a hat or a drawing of 
his own) 

6 years. Collects odds and ends rather sporadically {e.g., Christmas cards) 

7 years. Collects with purpose and specific, sustained interest {e.g., postal 
cards) 

8 years. Collects with zeal and strong interest in size of collection {e.g., 
comics, paper dolls) 

10 years. Collects more formally with specialized intellectual interests {e.g., 
stamps) 

15 years. Saves money with discriminating thrift and interest in money values 


Basic Psychology. A good 


This is a typical developmental sequence, in which a pattern of 
behavior emerges and defines itself. The development of walking, 
talking, drawing, feeding oneself, reading, and so forth could all be de¬ 
scribed and outlined in this way. The account presents many impor¬ 
tant and significant features, but only some of them are pertinent here. 

1. Perhaps the best general description of this process would be to 
say that a type of purposive behavior is shaping up and declaring it¬ 
self through the years. At the age of five it is not yet established in 
the more or less final form that it takes at the age of fifteen. Indeed, 
it is not yet even possible in such a form. Yet it is on the way. Like 
a coming event, it casts its shadow before. It is precisely what Aris- 

® The term is used by Arnold Gesell and his associates. 
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totle would have called a “final cause”—^that is to say a cause as yet 
in the future, an ultimate goal toward which things are tending. All 
development is, in this sense, a goalward striving. Leg thrusts and 
heavings-up of the trunk anticipate standing and walking. Babbling, 
lading, and vague word formations anticipate speech. Indeterminate 
emotional responses to tone anticipate musical behavior in its various 
forms. Response to pretty colors anticipates evolved artistic behavior. 
Thus all development is goal seeking. It tends toward the establish¬ 
ment of a pattern of purposive behavior. 

2. Each phase and stage of this process is, from the standpoint of the 
final outcome, an imperfect and immature way of behaving. Yet in 
itself it is a pattern of purposive behavior. Personal possessions, 
Christmas cards, comics, paper dolls, postage stamps, and so forth are 
full of interest and appeal. For the moment it may seem enough to 
own and enjoy them and to be able to display them with pride. And 
yet all these experiences, apparently self-sufficient, evidently purposive 
in themselves, carry the developing personality along to something in 
the future. 

3. Could we say that in this ten-year period from the ages of five to 
fifteen the child is learning acquisitive behavior? In one sense obvi¬ 
ously not. He is not storing up something inside his mind. He is not 
establishing and fixing basic habits which later on will come into fruit¬ 
ful use and application in the finished pattern of behavior. We cer¬ 
tainly would not expect him to remain d sporadic collector of Christ¬ 
mas cards and paper dolls when he was fifteen years old. Indeed if he 
did, it would be a sign of immaturity and impeded development. In 
this sense, then, he is not learning, but growing and changing. 

Yet in another sense he is learning all the time. He lives in a world 
where there are hats to own with pride, drawings to make and take 
home, Christmas cards and comics and paper dolls and stamps to col¬ 
lect, money to possess and manage. He lives in a world where there 
are other children with whom he associates who deal with these de¬ 
sirable and interesting objects in certain ways, and who consider such 
dealings signs of prestige and worth. He lives with adults who indi¬ 
cate in many subtle but powerfully influential ways that they expect 
him to take pride in his possessions, to get together small hoards of 
this and that, who provide him with facilities for such activities and 
who are interested and encouraging when he manifests them. More¬ 
over he lives in a world where a certain type of acquisitive behavior 
is expected, admired, and rewarded and where there is a premium of 
approval and advantage in properly caring for and using money. In 
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this sense life is giving him lessons all the time, and he is learning all 
the time. Still learning means not fixation and repetition, but con¬ 
tinual change and evolution. 

Interesting light is thrown upon the purposive character of develop¬ 
ment by the phenomenon known as exaggeration and gradation. When 
a new pattern of behavior first manifests itself it is apt to be under¬ 
taken enthusiastically. When a child acquires a new word or phrase, 
when he picks up a new and appealing little tune, when he discovers 
the joy of simple collecting, he often repeats endlessly, concentrates 
violently, and devotes himself to the new discovery with tremendous 
and persistent drive. This fascinating pull of a new activity is found 
not only among children but also among adults. It is as though the 
person, young or old, were subconsciously aware that here was some¬ 
thing he needed for his development. Later on this enthusiasm, this 
drive, this exaggerated emphasis usually subsides and grades down into 
the common run of activities; and the reason is that the person has 
“grown beyond” it and gone on to other things. 

So, in summary, development is a purposive process in two senses. 
First, it has for its ultimate outcome a purposive mode of behaving 
and acting, and this has an influence which reflects back over the whole 
sequence. Second, it proceeds in and through a series of activities and 
ways of behaving that, although imperfect and tentative in the light 
of the ultimate outcome, are still purposive and appealing in their own 
right. 

Practical significance. 1. Let us begin with a general statement. 
The direct practical implication of the purposive character of develop¬ 
ment is that, while it is necessary to define and establish the develop¬ 
mental line, it is just as necessary to organize a setting of purposive 
activity in and through which growth can go forward. A few specific 
illustrations will show what this means. 

In a great deal of so-called modern or progressive teaching, an ad¬ 
mirable setting of purposive and interesting activity is established. 
Children engage in projects, undertakings, and learnings of many 
kinds, and there is often great enthusiasm and an evident sense of 
doing something “real” and important. But quite often there seems to 
be a lack of specific long-term direction. It is possible to ask whether 
the children are, after all, getting anywhere, and if so, just where. 
This suggests that such teaching is, from the developmental point of 
view decidedly unsatisfactory. A mere hope that some kind of growth 

will somehow or other take place so long as children respond with zeal 
and energy is not nearly enough. 
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Or again, to return to the San Francisco course of study already dis¬ 
cussed, the developmental line of relational or quantitative thinking is 
clear and well defined in terms of specified concepts to be understood. 
So far so good. But where does purpose come in? In this case the 
problem has received careful attention and adequate treatment, for a 
wide range of purposive activities are suggested in connection with 
each concept as it appears at various levels. 

Once again, a very forward-looking plan for science teaching sets up 
the developmental line of scientific-mindedness, and defines it as a pro¬ 
gressive grasp of a set of scientific concepts (206). But it has been criti¬ 
cized as neglecting the all-important factor of purpose. Whether this 
criticism is justified as against the original presentation of this plan, 
it is one that can very readily be avoided, for an immense wealth of 
intriguing and significant activities and undertakings can be built 
around these concepts (40, Burnett). 

Thus it becomes clear that while the establishment of a line of 
growth is one essential condition in developmental planning, the or¬ 
ganization of the proper setting is another condition of equal impor¬ 
tance. Since development is a purposive process, that setting must be 
one of purposive activity. The outward form does not matter. It may 
range all the way from a very free creative project to what looks like 
quite a conventional lesson. The point always to remember is that 
mental, emotional, and social growth themselves are in essence a shap¬ 
ing up of dynamic behavior. 

2. It is worth while pointing out that the setting of activities, under¬ 
takings, endeavors, and learnings in and through which the sequence 
of growth goes on must be deliberately organized. Perhaps this may 
seem so obvious as hardly to need saying. But the meaning and proper 
place of interest in education is involved, and this is so often misun¬ 
derstood that it seems wise to make the matter clear. 

An important part of the job of teaching is to create situations that 
have the dynamic quality of interest. The teacher cannot simply take 
a passive role, try to find out what is interesting to the pupils, and use 
that as the chief lead. Ready-made interests can sometimes be used 
and should be used when possible. But they are apt to be limited and 
trivial. Thus one investigation of children from the sixth to the twelfth 
grade showed that motion-picture magazines were preferred to weekly 
news magazines by 65 per cent of sixth-graders but by only 35 per cent 
of twelfth-graders. All girls preferred the former, and western maga¬ 
zines were preferred at all levels to magazines dealing with national 
and world affairs (153, Jones). In other words, unguided interests 
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tended to be trivial and inconsequential. Of course what naay for one 
reason or another seem trivial may under certain circumstances make 
good teaching material. But to limit oneself to children’s ready-made 
interests would be restrictive and quite unwarranted. 

The right thing to do is to organize and create interests within the 
child’s potentiality and range. In doing this, one need not be too 
frightened of what is sometimes called imposition. Most people, old 
as well as young, really do not know any too well what would interest 
them if they tried it. Thus the business of the teacher is to be an or¬ 
ganizer and leader. This does not mean trying to force arid and in¬ 
digestible material down the pupils’ throats. Also it means that if a 
situation has been set up in the hope and in the intention that it shall 
be appealing and attractive, and it turns out to be nothing of the kind, 
this amounts to a failure. But one does not simply abandon the helm, 
trust to the goodness of human nature and the miracle of the develop¬ 
mental process, and expect the ship to reach port. 

3. If we want to establish a good and effective setting for the process 
of development, we must first of all choose the right kind of activities, 
experiences, endeavors, and learnings in and through which the defined 
line of growth is to be carried forward. 

To show concretely what the “right kind” of experiences and activi¬ 
ties are, it will be well to study the excellent, suggestive, and practi¬ 
cally helpful list that has been prepared by the National Committee on 
Science Teaching of the National Education Association, and that is 
reproduced in the appendix of this book. 

One or two general comments about this list and its preparation may 
help to make it more understandable. It was prepared to be of serv¬ 
ice particularly to science teachers but it is full of value and applica¬ 
bility to a great many other subjects as well. It is, in fact, a most use¬ 
ful source of teaching materials and suggestions. It was brought to¬ 
gether from the reports of experienced teachers, and all the suggested 
activity and lines of work and emphasis have been tried out success¬ 
fully in actual classroom situations. Thus it provides a pool of ex¬ 
perience from which one can draw. Another feature which calls for 
comment is that it is cast in the form of a list of functional outcomes 
or needs. It is, in fact, one of the best examples of the so-called needs 
approach. Its authors do not intend that science teaching shall under¬ 
take to supply nuggets of information or skill directed to all the listed 
functional outcomes, but that in and through the suggested activities 

and learnings scientific attitudes and scientific ways of thinking shall 
develop. 
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As one examines the list of functional outcomes and considers the 

situations and activities that they suggest, three distinctive features 
become prominent. 

а. First, the list suggests a great range of activities, endeavors, and 
learnings that involve extremely concrete situations and materials. 
Thus the development of scientific attitudes of mind and ways of 
thinking is to be fostered among primary and kindergarten children by 
the assumption of duties in caring for pets, by protecting trees and 
fiowers, by collecting objects, by forming the habit of covering coughs 
and sneezes, and the like. For intermediate-grade children we find 
suggestions such as participation in fire prevention, satisfaction in rais¬ 
ing a small garden, cleaning and ventilating the room, the planning 
and preparation of a good picnic lunch, and the like. For senior high- 
school students we find such suggestions as the ability to use antisep¬ 
tics, cooperation in community health programs, the growing of plants 
without soil, acquiring information and understanding about employ¬ 
ment opportunities and conditions, and so forth. It is through such 
doings and learnings that the authors of the checklist believe that sci- 
entific-mindedness, or objective thinking, can and should be developed. 
Clearly they are very different from doings and learnings that center 
chiefly on assignments from a textbook. One of their chief differences 
is that whereas the latter are prevailingly abstract and verbal, the 
former are prevailingly concrete. 

б. A second very distinctive feature of the activities and learnings 
suggested by the checklist is their variety. In fact the authors have 
brought together from many sources an enormous number of sugges¬ 
tions of many different kinds. Indeed they have gone so far in this 
direction that the wealth of suggestions is a little bewildering. Yet 
this involves a very important point. A concept, an idea, a focus of 
understanding in science or anywhere else is established best, not by 
much repetition of a few experiences all pretty much of a kind, but by 
as wide a range as possible of varying experiences, learnings, and 
doings. 

c. But the most important characteristic of the activities and learn¬ 
ings that the checklist suggests has not yet been mentioned. This is 
their purposive character. It will be remembered that all of them are 
contributions by experienced teachers. They have been found to work 
well with children of various ages. Thus with kindergarten children 
one suggested line of emphasis is the ability to use reasonable care in 
playing with toys so as not to break them. With high-school students 
one parallel suggestion at a far higher level of maturity is the ability 
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to select a car wisely and to operate and care for it properly. The sug¬ 
gestions embodied in the list are promising and practical from the 
standpoint of the teacher because they lead to activities, endeavors, 
and learnings that pupils of various ages really do find significant and 

intriguing. 

Growth, be it remembered, is a purposive process. It is purposive m 
the sense that it tends toward an ultimate outcome over a period of 
time. Also it is purposive in the sense that it actually consists of a 
series of goal-seeking ways of acting that are in themselves significant 
and intriguing, although they are also stages on the way to better ways 
of acting. So it is that the concreteness and variety of the develop¬ 
mental setting are important, not so much in and of themselves, as be¬ 
cause without them it could not be effectively purposive. 

This, too, is the reason way it is so important for learners to have 
the experience of success if growth in any desired direction is to take 
place. Frustrated action cannot be developmental. There are no divi¬ 
dends in failure. And the pupil’s chance of experiencing success de¬ 
pends very largely on the setting of activities and materials. For in¬ 
stance, the process of “carrying” in arithmetic is often defeating when 
taught in the ordinary way, by rule. In ordinary teaching the setting 
simply consists of the abstract arithmetical symbols, and the activity 
or learning consists in manipulating them in prescribed ways. In this 
kind of situation the pupil very often does not understand at all what 
he is doing, and learns to carry only very imperfectly and with great 
diflBculty. When he is asked to give the sum of 15 and 8, he is not sure 
what to do when he finds that 8 plus 5 are 13 and what he actually 
does may be quite wrong. But suppose we use concrete material of 
many kinds and organize genuinely purposive situations. One kind of 
material that would serve might consist of toy coins, or in some situa¬ 
tions actual coins. He has 15 of these coins in one pile and 8 in an¬ 
other. He can see that the pile of 15 can be subdivided into two piles, 
one of 10, the other of 5. He sets the 10 pile aside, and combines the 
5 pile with the 8 pile. Now he has 13, which again can be divided 
into a 10 pile and a 3 pile. So he comes out with two 10 piles and a 
3 pile, and he finds that a shorthand way of writing this result is to 
set down 23. He can do the same kind of thing with other materials 
and in other situations, for instance in connection with keeping attend¬ 
ance or distributing booklets in class. The concrete, manageable set¬ 
ting and the activities that are well within his normal scope make pos¬ 
sible for him a series of successes rather than a sequence of dreary 
failures; and these successes are illuminating because they bring to 
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light a new intellectual technique, a new way of thinking and under¬ 
standing. 

To summarize, the developmental process goes best in a setting of 
activities that are full of purpose and significance to the child, varied, 
and that involve concrete situations and materials. These are charac¬ 
teristics of what I have elsewhere called a good context for learning (200, 
Mursell, Chaps. 5, 6). In the present book I prefer to use the term 
context for the activities and materials in and through which the spe¬ 
cific learning goes on, and to speak of the wider pattern of activities and 

endeavors in and through which long-term development takes place as 
the setting. 

4. There is more to a good developmental setting than the kind of 
activities and endeavors that are organized or the kind of materials 
that are used. Social and personal influences are also of the greatest 
importance. This again follows from the idea of development itself as 
a purposive process, as a sequence of actual purposeful doings lead¬ 
ing toward a way of thinking and acting that is the determining goal. 

a. An atmosphere of encouragement and helpfulness is a vital aspect 
of the developmental setting on its personal and social side. Common 
experience and common sense should make this perfectly obvious. 
When a little child first begins to walk, his efforts are usually greeted 
with much interest and pleasure; and this can hardly fail to have some 
effect on his growing capacity for walking, even though in this case 
nature herself plays the chief part. If, on the other hand, a child is 
ignored or laughed at when he tries to draw or sing, his development 
along these lines will probably come to an abrupt end. 

These commonplace observations have been confirmed and pointed 
up by research. It has been found that what are called -positive incen¬ 
tives regularly yield better results than negative incentives (140, 142, 
143, Hurlock). Praise and the recognition of success lead to better 
achievement than blame, criticism, scolding, or punishment. Above all, 
positive incentives have a cumulative effect, so that their influence in¬ 
creases when they are used over a period of time, whereas any effect 
that negative incentives may have tends to wear off. It is true that indi¬ 
viduals differ. If, for instance, one is dealing with a pampered child 
who has been surfeited with praise and compliments that perhaps he has 
not earned, then positive incentives may lose their power (310, Wolf). 
But on the whole there is no doubt that they tend very definitely to im¬ 
prove achievement. 

But does this mean that one should deal in nothing but indiscrimi¬ 
nate praise? A certain art teacher made it a matter of principle to 
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admire and often to rhapsodize over everything her pupils did. Was 
she right? No, she was not! Where, then, to draw the line? The 
point is a fine one and has not been well explained or well understood, 
but really it is clear enough. 

Let us remember that very few serious endeavors by children, or 
for that matter by older people, are either wholly black or wholly 
white. A certain second-grade pupil was asked to subtract 4 from 58 
and gave the answer. He approached the job by counting. He began 
at 51, and counted 51, 52, 53, 54. Then he was uncertain what to do, 
and asked for paper. On the paper he made 58 marks, crossed out 3, 
and said the answer was 55. Then he said he had forgotten one mark, 
crossed out one more, counted again, and still gave the answer as 55. 
Finally he discovered that originally he had made 59 marks (44, Bus- 
well and John). Now there are two attitudes that could be taken to¬ 
ward such a performance. One might blame and penalize the child for 
getting the answer wrong, for being careless and inaccurate, and for us¬ 
ing a dreadfully cumbersome procedure. Or one might recognize that 
in this procedure there was, after all, a gleam of understanding. One 
might encourage the child by showing him that he had to some extent 
gotten the right idea, though he was applying it awkwardly; and then 
one might encourage him still more by showing him how to use the 
right idea better. 

Or again, a pupil tries to write “thought” and spells it as “thort.” 
According to the book this is wrong, and if we choose we can empha¬ 
size the error by blaming and penalizing him for it. But it is not a 
senseless error, for the word really does soimd that way. So on the 
other hand we can stress the reasonableness of his attempt and, build¬ 
ing on this, show him how to do better. In general, the value of posi¬ 
tive incentives turns on stressing what is right in the pupil’s attempts 
—even though it is not perfectly right—and on showing him how to 
do better. In this way the partial failures which will always occur can 
be made to use developmental dividends by treating them as partial 
successes. 

b. The morale of the working group is of very great importance as 
a potent influence for development. It has been shown again and 
again that a democratic group morale favors achievement.^ A demo¬ 
cratic working morale does not mean a sort of representative govern¬ 
ment within the class—in which undertakings and standards are deter¬ 
mined by majority votes—still less the abdication of the teacher from 

^ The whole subject is discussed under the conception of “socialization” in 
Mursell (200), Chaps. 9,10. 
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his position as leader and organizer. What it does mean is an objec¬ 
tive man-to-man attitude between teachers and learners, the cultiva¬ 
tion of free interchange among the learners so that all may learn from 
each, and above all the sense of a common group undertaking. When 
a class of 25 children is treated as an aggregate of 25 individuals, all 
brought together in one place, all supposed to be moving along parallel 
lines to the same goal, each supposed to be en rapport with the teacher 
but not with one another; one of the most potent of developmental in¬ 
fluences is being thrown away. But when a class spends a period in 
thinking out the proof of a new geometric theorem without looking at 
textbooks and with everyone contributing what he can, or when an¬ 
other class is learning a new song and the teacher seizes on the success 
of a few members to show to all what success means and how it is 
achieved, then powerful and constructive social and psychological forces 
are brought into play. 

Moreover, democratic group morale does not mean that we must in¬ 
sist on abandoning competition in favor of cooperation. Competition 
is often a powerful influence that has excellent effects, and in some sit¬ 
uations and with some people works better than cooperation (182, Mai¬ 
ler; 310, Wolf). The real objection to making a choice in principle 
between competition and cooperation is that the issue is usually far 
from clear. What makes a child try hard when he is working with 
other children on a group project? Is it a sense of corporate responsi¬ 
bility? Is it a desire to shine among his classmates and get favorable 
notice from the teacher? Or is it a little of both? Who can say? So 
instead of worrying about lofty motives as against base ones, and 
about cooperation as against competition, it is better to think of the 
promotion, under all circumstances, of a positive, participant group 
morale. The value of letting pupils have some share in the planning 
is that, w'hen wisely done, it makes for a better morale. The evil in¬ 
fluence of the mar kin g system is not simply that it is a rather arrant 
form of competition, but that it tends to undermine group morale by 
pitting individuals against one another. 

c. One of the most important of all developmental influences is the 
positive and sincere enthusiasm of the teacher. This is something that 
goes deeper than any methodology or any pedagogical techniques. 
And yet it belongs in the scheme of developmental teaching because 
of the simple and well-established fact that attitudes are catching. A 
teacher who comes before a group of children hoping and longing to 
get them to perceive, to feel, to understand, to learn something in 
which he himself takes delight instantly radiates the most powerful 
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and constructive kind of educational influence. A teacher who finds 
relational thinking, objective thinking, social thinking, the refinements 
and clarifications of language, or the appeal of music or art fascinat¬ 
ing for himself will also find a fascination in revealing these things to 
others. This will be true even though these others are only little chil¬ 
dren, and the reason is that their minds must take hold and operate 
just as his does, though at a far simpler level. The function of such a 
teacher is not routine or drill, but revelation. He can approach such 
an undertaking with enthusiasm, and this is in itself a powerful force 
for promoting the developmental process, which is through and through 
a purposive process. 

d. In closing it may be remarked that there are two types of motives 
which are infiuential in adult life but which do not seem to have much 
effect on children. The first is the desire for self-improvement. Chil¬ 
dren in elementary school are much more apt to want a good mark or 
to win approval than to want to improve their own processes and 
achievements as the means to reach such ends (151, Jersild). Also 
children in the elementary school and even students in high school do 
not seem as much affected by life-career motives as one might expect. 
They may think and wonder about vocational prospects but they do 
not seem to work much harder or to do much better in studies that 
have direct vocational reference than they do in other studies. This is 
true even when a good deal of vocational information and counseling 
are given, and the practical importance of such studies is pointed out 
(156, Kefauver; 150, Jersild). The reason is that children live very 
much in the present, so that future values and objectives seem ex¬ 
tremely remote; and the conclusion is that the dynamics of develop¬ 
ment must be rooted in immediate experience and cannot be hooked 
up to remote ends, save to a very limited degree. 

DEVELOPMENT INVOLVES THE WHOLE PERSONALITY 

Here is the third basic characteristic of the developmental process. 
Like the other two, it is full of practical significance for teaching. 

Basic Psychology. The process of development involves the entire 
personality in three ways. First, every specific line or phase of de¬ 
velopment is affected by everything else. Second, every specific line 
or phase of development affects everything else. Third, the process of 

development is always a shaping up of the personality into some de¬ 
terminate form. 

1. Every specific line or phase or development is affected by every¬ 
thing else. Two instances will serve to make this clear. Consider first 
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growth in the ability to draw. This ip a very clear-cut line of devel¬ 
opment. One can see the child’s progress very distinctly. Indeed it 
looks quite like a specialized and self-contained capacity. Yet it is 
nothing of the kind. A very wide range of psychological factors are 
involved in it, including the general development of motor control, 
growing discrimination in the use of physical objects for determinate 
purposes, and responsiveness to other people. The earliest phase of 
drawing consists of making clumsy, unorganized, and indefinite lines. 
Yet this is not what is sometimes called a scribble stage. It is the be¬ 
havior of a being who can only make large, undifferentiated move¬ 
ments, who grasps the crayon in his fist, to whom crayon and paper 
are playthings rather than specific tools, and who is indifferent to the 
judgments of others upon his efforts. Improvement comes with finer 
motor control, with the use of the fingers as well as the whole hand, 
with more adequate space perception, so that organized and closed 
lines and definite forms begin to emerge, together with more definite 
centering of the work upon the paper. Still later, the marks the child 
makes on the paper begin to have symbolic meaning and to repre¬ 
sent the objects that he sees. It is at about this level that the opinions 
of others begin to be important to him, and that he desires and is in¬ 
fluenced by their approval. So the development of drawing is not a 
specialized and isolated sequence, but a focalized aspect of the total 
development of the personality in its motor, social, perceptual, and 
emotional aspects (17, Biber). 

The second example is one of maladjustment in ethical conduct. A 
child whose record of behavior at school had previously been good sud¬ 
denly took to stealing. This again might look like a specialized and 
isolated problem, but again it was nothing of the sort. It was found 
that there had been a domestic disaster, which had greatly affected 
her. The father and mother had separated. The mother had run 
away with another man. The father was trying to maintain the fam¬ 
ily and had little time or inclination for paying personal attention to 
the children. This child was deeply disconcerted and disturbed and 
was hungry for notice and affection. The teacher, who understood the 
situation, did her best to meet these needs. She let the child stay with 
her after school, talked with her a great deal, advised her about her 
hair, her clothes, and so forth. The delinquent conduct, however, was 

never mentioned, and yet it cleared up (272, p. 387). 

2. Every specific phase or line of development affects everything 

else in the personality. With regard to this, innumerable illustrations 
suggest themselves. When a child becomes able to walk by himself, it 
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changes him as a social being because all sorts of contacts and ex¬ 
plorations become possible; and he becomes able to adventure into 
difficult or dangerous or frightening or delightful situations which are 
sure to affect his emotional life. His ability to read, as it grows, en¬ 
ables him to find his own amusements, to follow the directions he sees 
on signs, to get information and instruction, and is in general a very 
important factor in making him an independent being. His command 
of number concepts and operations, again, affects the entire range of 
his living, including his ability to handle and plan about money, to 
tell the time and plan and control his doings on a basis of time telling, 
and so on, without end. 

3. The process of development is always the shaping of the person¬ 
ality toward or into some determinate form. This is fairly obvious, 
yet very important to remember. Any major line of development is a 
shaping of personality toward a pattern that may involve individual 
destiny. To study music is not simply to acquire certain skills. It is 
development in the direction of becoming a musician, either amateur 
or professional, with all the potential effects that this can have on fu¬ 
ture social contacts, type and range of interests, possible economic sta¬ 
tus, civic relationships, and so forth. An actively promoted manipula¬ 
tive hobby taken up in youth can determine much in the pattern of 
living for the whole of a person’s life history. Such considerations are 
more or less self-evident, but they need to be borne in mind when we 
are discussing human development. 

The great importance of considering the total personality has been 
shown in recent work on the psychological differences between the 
sexes. The earlier studies always showed a great deal of overlapping 
in the numerous abilities that were measured and comparatively few 
significant differences. In verbal intelligence, arithmetical computa¬ 
tion and problem solving, capacity for rote memory, emotional stabil¬ 
ity, and so on, boys and girls turned out to be much alike, the chief 
differences being in physical capacity. However, all these studies were 
based on comparisons between many individuals on single traits. If 
one isolates some single psychological trait or capacity, selects a suit¬ 
able test to reveal it, and gives this test to sufficient numbers of boys 
and girls to obtain a significant average, there will be some differences 
between the two groups, but usually not great ones. More recently, 
however, a different approach has been used. Instead of comparing 
many individuals on a single trait, large clusters of traits in a few in¬ 
dividuals of both sexes have been studied— i.e., a few boys and girls 
have been scrutinized more or less as total personalities. There is still 
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found to be much overlapping on separate traits, but when the entire 
cluster or constellation is considered, the differences turn out to be 
very noticeable and marked, so that it is possible to say that masculine 
and feminine personalities do in fact differ in characteristic ways (278, 
Terman and Miles). 

If, then, mental, social, and emotional development is always an 
affair of the whole personality, what becomes of analysis? In par¬ 
ticular, what becomes of the idea of defining developmental lines, or 
growth gradients? Is it not unsound to think and work in terms of 
growth in aesthetic responsiveness or relational thinking or linguistic 
adequacy? Are not the foundations of the kind of developmental 
planning here recommended cut away? The answer is that analysis 
is always necessary for any kind of clear thinking and practical con¬ 
trol. To the Supreme Mind the universe is one, and the human per¬ 
sonality is one. But our minds are very far from supreme, and we 
have to take things to pieces if we are to understand them at all. 
Those who refuse to do so simply relapse into a helpless and imprac¬ 
tical mysticism, which in fact is precisely the state of some believers 
in the developmental point of view who object so strongly to analysis 
that for them growth becomes an incomprehensible wonder that takes 
place by magic. Moreover analysis, though always dangerous and to 
some extent distorting, is legitimate so long as we always remember 
that any given line of development never proceeds independently and 

in isolation. 

Practical Significance. 1. Anyone who teaches mathematics, sci¬ 
ence, music, typewriting, or any other subject should think of his busi¬ 
ness as the creation of avenues of personal fulfillment and satisfaction. 
This is the truth of the subject-matter point of view. If he thinks of 
his business as the cramming in of knowledge and the fixation of rou¬ 
tine skills, he exemplifies the perversion of the subject-matter point of 
view. Teaching without subject matter is a contradiction. But there 
is not a subject in the curriculum that cannot be established in people’s 
lives as a vital and growing interest. Mathematics, science, history, 
literature, art, music, and the rest all have a profound fascination and 
all contain the stuff of enlightenment. The business of developmental 
teaching is to make them precisely that. This does not mean that the 
teacher must make the subject interesting by tricking it up. His busi¬ 
ness is to reveal the interest, the significance, the power that is in¬ 
trinsic to it. 

It is a fundamental and disastrous mistake for a science teacher to 
think that he is teaching “only” science. He ought to think of himself 
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as developing people who can think, feel, and act in terms of the 
meaning and spirit of science. It is a mistake for a manual arts 
teacher to think that he is teaching “only” skills. He ought to think 
of himself as developing people who are better, abler, happier, more 
able to cope with life because they possess certain skills. In the same 
way it is a profound error to think of the arts as having to do only 
with the emotions or with personal culture, in contrast to science and 
mathematics, which have to do only with the intellect. Science and 
mathematics rightly taught and learned deeply affect people’s emo¬ 
tions and their attitudes toward life. The arts rightly taught and 
learned open up vistas of understanding and insight. This is so be¬ 
cause any given sequence of development, even though it seems spe¬ 
cialized, affects everything. 

Yet the science teacher must teach science, the manual arts teacher 
must teach skill, the art teacher must teach art. For this none of them 
need apologize. The recognition that they are concerned with the 
whole personality of the learner need not and must not imply any kind 
of divorce from their respective specialties. Only as the learner devel¬ 
ops in objective thinking or in manual control or in aesthetic respon¬ 
siveness can science or manual training or art help his total develop¬ 
ment as a person. The need for the clear and clearly emphasized 
developmental line remains imperative, otherwise the whole effective¬ 
ness and developmental value of teaching collapses. For the business 
of the teacher is not to diffuse general good will and encouragement, 
but to bring some aspect of human culture to life as a vital and con¬ 
structive force. 

2. Teaching situations in which learners can function as persons 
rather than as apprentice specialists who must master fundamentals 
that are at present meaningless to them are of particular value in this 
connection. This is the particular point and serviceability of the so- 
called integrated unit. In connection with a city clean-up campaign 
a group of high school pupils became interested in the problems of a 
nearby slum area. The focal question at first was why these shiftless 
people did not clean up their premises, paint their houses, take pride 
in the appearance of the street, and so forth. There were discussions 
followed by visits to the area. The students came to realize that the 
residents could not be expected to show much interest in the widely 
promoted “city-beautiful” campaign. Some of them had insufficient 
food. Some were sick and poor. All of them were renters. There 
were hosts of ill-cared-for children. They were resentful of the con¬ 
ditions under which they had to live. A recognition arose of housing 
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as a great common social problem. What was the history of this prob¬ 
lem? Had it always been as cogent as now? What was its relation¬ 
ship to health, crime, welfare, taxes, etc.? There was a search for 
information in which treatises, government reports, and novels were 
consulted and a near-by Federal housing project was visited. Out of 
this center of interest and concern many learnings emerged. Informa¬ 
tion was obtained, generalizations were worked out, attitudes were 
formed and matured. One would say that a process of genuine social 
thinking was inaugurated and carried on. It was organized in such a 
way that the students were engaged in it as persons and not as pupils 
into whom doses of subject matter were to be introduced by standard 
pedagogical techniques (312, Wrightstone and Campell, pp. 51-52). 

3. A further implication points to the value of teaching situations 
that make possible and encourage initiative on the part of the pupils. 
For instance, a sequence of learning was set up in a sixth grade, to be 
devoted to the study of architecture. The teacher who was responsible 
and who originated the idea made very thorough and careful prepara¬ 
tion. During the early weeks of the session there were common and 
more or less uniform activities. But soon divergencies began to ap¬ 
pear; some of them planned from the start, some of them suggested as 
the work proceeded. The architecture of New York City was used as 
the basis of the course. Some of the children who were specially ca¬ 
pable of doing so made sketches that were discussed in class and dis¬ 
played. Others collected pictures, and one child even turned this to 
commercial advantage by buying old copies of an architectural maga¬ 
zine and selling clippings to his classmates for their scrapbooks. Oth¬ 
ers canvassed near-by libraries, found pertinent material, and brought 
it to the class. And one particularly noteworthy undertaking, which 
arose out of suggestions from the pupils, was the group project of 
planning a rose window and constructing it in the school shop. This 
is a particularly excellent example of a teaching situation that pro¬ 
vided both opportunity and encouragement for individuals to function 
according to their bent, while at the same time the main lines of de¬ 
velopment were preserved (12, Barnes and Young). 

4. The moment it is understood that development is a process which 
involves the whole personality, the importance of understanding the 
child as a human being—if he is to be properly taught—becomes evi¬ 
dent. The recorded experience of one teacher in this connection is re¬ 
vealing and suggestive. She reports the great effect upon her of a 
plan, instituted by the school, under which she visited the home of 
every new pupil during the first week of the session. 
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My first day at school [she writes] I saw a group of 35 youngsters. I won¬ 
dered when I would ever learn to know them all. From the blurred whole 
every child emerged at the end of the first week, an individual, clear and dis¬ 
tinct, having a yard with or bare of flowers, parents with or minus certain in¬ 
terests, and with or lacking brothers and sisters. Before this it had been 
months before all this was pictured in my mind. This was due to the fact 
that our study brought out the importance of knowing the child’s background 
and making a friendly visit to all our parents the first week of school. From 
these visits I quickly realized I had a group of children whose home environ¬ 
ments were extremely different. At Fay’s I walked over bare earth to an 
empty porch and then into a room with bare floor, a trunk, and a bed upon 
which lay the sick mother lately returned from hospital. Ever since, when I 
see plump Fay come in with a shining face and clean dress, I am proud of her 
because her appearance shows that she has made a great effort. When she 
doesn’t come looking quite so neat, I realize that she has many odds against 
her and I determine not to let her ever come all shining without making a 
comment on her appearance (272, pp. 46-47). 

This, no doubt, is a simple proceeding, but it is on just such sim¬ 
plicities that effective teaching depends. A teacher who understands 
her pupils as human beings is not too apt to conduct herself as an 
“artisan” with a “bag of tools and tricks,” or as a mere “purveyor” or 
walking encyclopedia, though she may still have faith in the value of 
subject matter. 

5. Lastly, if development involves the whole personality, the entire 
morale and atmosphere of the school is bound to affect the curricular 
achievements and the mental, emotional, and social growth of the pu¬ 
pils under the influences of the curriculum. “The school,” it has been 
well said, “will be as much concerned about the happiness of pupils as 
about their intellectual achievements. To take a specific example, the 
teacher will rejoice rather than criticize if a child who has been socially 
backward seems to find himself and for a time is so absorbed in the in¬ 
terests shared with other children that he shows a slump in his school 
work” (150, Jersild, pp. 141-142). 

It is the whole child that goes to school—that engages in the multitude of ac¬ 
tivities that go to make up his life. It is the whole child with whom the 
teacher and counselor work. It is this idea of seeing the whole child and help¬ 
ing him function acceptably that constitutes guidance in the modem school. 
No teacher should consider that he has a satisfactory theory of learning 
unless he sees that each new way of behaving involves, at least to some 

degree, a remaking of the whole organism (312, Wrightstone and Campbell 
p. 49). ^ ’ 
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Let it be said once more, however, that none of this need compro¬ 
mise the primacy of the curriculum as the first responsibility of the 
school. What it means is that the curriculum cannot perform its de¬ 
velopmental and liberalizing function, and that no kind of mental, 
emotional, or social growth can go on as it should in an adverse milieu 
which arbitrarily restricts and affronts the personalities of the learners. 

Suggestions for Further Reading 

Note: All the references here given except the last are general expositions of 
the nature of the developmental process. They will be found helpful in connec¬ 
tion both with the present chapter and also the two following chapters. 

1. W. D. Commins, Principles of Educational Psychology^ The Ronald Press 
Compan 5 '', New York, 1937. Chap. 2, “Some Principles of Mental Development.” 
This is an excellent and compact statement. 

2. Arthur T. Jersild, Child Development and the Curriculum, Teachers Col¬ 
lege, Columbia University, New York, 1946. Chap. 2, “Principles of Child Devel¬ 
opment as Applied to the Curriculum.” A somewhat more diffuse formulation 
than the foregoing, with numerous educational suggestions. 

3. Arthur T. Jersild, Child Psychology, Prentice-Hall, Inc., New York, 1947. 
Chap. 2, “Some General Characteristics of Development.” Similar to the previous 
statement by this author. 

4. Mj-rtle B. McGraw, Growth: A Study of Johnny and Jimmy, D. Appleton- 
Centuo^ Company, Inc., New York, 1935. Chap. 10, “General Principles of 
Growth.” The general conception of development arising out of a famous experi¬ 
ment. 

5. Freeman Glenn Macomber, Guiding Child Development in the Elementary 
School, McGraw-Hill Book Company, Inc., New York, 1938, Chap. 5, “Guiding 
Unit Activities in the Classroom.” The management of types of activity as de¬ 
velopmental influences. 

6. James L. Mursell, Educational Psychology, W. W. Norton & Company, 
New York, 1939. Chap. 5, “Mental Growth and Development.” A general dis¬ 
cussion. 

7. James L. Mursell, Successful Teaching, McGraw-Hill Book Company, Inc., 
New York, 1946. Chap. 13, “The Principle of Sequence and the Organization of 
Learning.” A treatment of the general characteristics of development with a 

view to their application in teaching. 

Suggestions for Discussion and Study 

1. How does the process of development differ from the process of habit 
formation or conditioning? 

2. Show just what it means to say that a young child should work—at 
mathematics, music, or the writing of English—as expert and mature workers do. 

3. It is often considered very difficult to find life applications for the elemen¬ 
tary portions of some subjects, notably mathematics. Show how the develop¬ 
mental approach helps to meet this difficult 3 ’^. 
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4. To what extent and in what sense is it the duty of a good teacher to make 
a subject or a topic interesting? How could it be done? Might anything essen¬ 
tial be lost in the attempt? 

5. Consider carefully the analysis of the proper use of positive incentives. 
Show how it would apply in various fields, e.g., painting, music, English composi¬ 
tion. How would proper procedures differ from indiscriminate praise? 

6. Should a teacher never blame or criticize? 

7. Consider at length how opportunities for the social stimulation of learning 
are wasted in many classrooms. 

8. Would good group discussion be an instance of democratic morale and 
action? Why is it often so fruitful and stimulating? 

9. Consider ways in which a teacher might be led constructively to modify 
instructional practices if he really understood the children with whom he dealt. 

10. Admitting that the teacher’s enthusiasm for his subject is a very impor¬ 
tant influence, is it sufficient to insure good teaching and effective development? 

11. Think over the subjects of the curriculum, and pick out those which it 
might seem very difficult to make “avenues of personal fulfillment.” Why would 
it be difficult? Could it be done at all? How? 

12. If a teacher actually manages to make his subject a thrilling and vital in¬ 
fluence in the lives of the learners has he done his full duty? 
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DEVELOPMENTAL CHANGE 


In what has been said about development so far, a most important 
matter has not been considered at all. Development, as we have seen, 
is a continuous process, a purposive process, and one that involves the 
whole personality. But it is also a process of change. This, of course, 
is very obvious the moment one thinks about it. When a person grows, 
he changes. And the question that has not even been touched upon so 
far is this; What is the nature of this change? It is a most important 
one for our purposes, because the whole intention of developmental 
teaching is to bring about this kind of change, and to foster and guide 
it properly. 

THE GENERAL NATURE OF DEVELOPMENTAL CHANGE 

Developmental change has very definite characteristics. Later on 
they will be discussed in some detail, and their practical implications 
will be pointed out. But for the sake of clear thinking it is necessary 
first to get a notion of its general nature, from which all its specific char¬ 
acteristics flow. Putting the matter in a nutshell, it comes to this: De¬ 
velopment is a process in which meanings become explicit. 

Such a brief summary statement runs the risk of being obscure. 
Perhaps anyone who finds it diflScult to comprehend as it stands can 
get a glimmer at least of its meaning from an example quite outside 
the realm of psychology or teaching. An acorn contains within itself 
the possibility of an oak tree. That is to say, it implies the oak tree. 
If it is planted in suitable ground, and if conditions are right, it begins 
to change and to grow. It sprouts, thrusts down roots, and thrusts up 
above the surface of the soil. Leaves and the beginnings of branches 
begin to appear. It is quite possible to modify this process in many 
of its details. The amount of fertilizer and moisture and light it gets 
will do much to determine the shape the growing tree takes, and if 
some accident happens to it, this will affect it too. But unless it is 
killed entirely, it persistently goes on with the business of becoming 
a mature oak tree. The implications that were contained within the 
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acom all persist in coming out. When, a hundred years after it was 
planted, some person looks at the impressive result, he may quite 
rightly tell himself that here, made visible and explicit, is the mean¬ 
ing that was contained in the acorn. This is a typical example of the 
developmental process. The enormous change that has taken place as 
the acom turned into the oak tree has been a process in which the 
original meaning has taken on explicitness. 

Now mental growth is very much like physical growth in the nature 
of the change that takes place. Here, too, what happens is that mean¬ 
ings are made explicit. So with this example from the vegetable 
world to help our thinking, let us turn to consider developmental 
change in the realm of psychology and teaching. 

Basic Psychology. In showing that psychological development is 
precisely the making explicit of meanings, the first thing to do will be 
to bring together a number of explanatory instances. Then we shall 
ask the question: What makes this change happen? Then we shall 
draw a contrast between the developmental conception of change and 
another opposing conception. 

1. The first of our explanatory instances is the development of mo¬ 
tor control. If one watches a highly skilled adult playing the violin or 
operating a typewriter and contrasts this with the crude and vague 
movements of a newborn infant, the difference is enormous. On the 
one hand a person capable of amazingly refined, complex, and accurate 
adjustments; on the other, a being unable to use fingers or arms or legs 
independently, unable to reach for an object and grasp it, capable only 
of over-all mass motions very indefinitely directed. Yet everything 
that the adult can do with his body is nascent in the baby’s extremely 
limited motor capacity. The actual sequence in and through which 
motor control establishes itself is fairly well understood. The baby 
becomes able to manage first those members and parts of the body 
close to the central line, and later those further out; also he becomes 
able to manage the members at the upper part of the body, and later 
those lower down. That is to say, control develops in two directions, 
proximal-distal, and cerebral-caudal. Specific skills are, so to speak, 
grafted on to this basic pattern, just as new branches might be grafted 
on to the oak tree. But the pattern or rhythm of change itself is de¬ 
terminate and the final result, which is so impressive, embodies always 
the possibilities or implied meanings of the original condition. 

Or again, consider emotional development. A grown-up human be¬ 
ing is capable of an immense variety of ways of feeling and shades of 
feeling. The word “affection,” for example, covers a vast range of dif- 
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ferences. His emotional reactions to his mother, his wife, his children, 
his friends, his pet dog, his home, his country are all different. What 
we call emotional maturity means, in part at least, the tendency to 
feel in just the right way at just the right time and on just the right 
occasion. But if we were to look at this emotionally skilled person 
during the first week of his life, we would find him capable only of a 
general excitement or perturbation on any kind of occasion that reg¬ 
istered at all, and even the difference between pleasant and unpleasant 



Je= Jealousy AA= Affection for Adults AC = Affection for Children 

Differentiation of the emotions {after Bridges^ 

feeling might not be any- too clear. The course of emotional develop¬ 
ment up to the twenty-fourth month of life is shown in schematic form 
in the diagram above. As will be seen, the capacity for responding on 
the one hand with distress and on the other with delight appears very 
soon. Then various kinds of distress and delight manifest themselves. 
At first, however, they are crude and undiscriminating. It is only 
when he is more than twelve months old that he becomes capable of 
jealousy, which is a special kind of distress, and of affection, which is 
a special kind of delight. After the age of twenty-four months the 
process becomes so complex that it cannot be schematized or described 
in detail. But it is always of the same sort. At a certain stage, for 
instance, he may find a good deal of general pleasure in many kinds of 
music; and then later on he becomes capable of a special kind of pleas- 
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ure in response to the music of Bach, and another kind in response to 
the music of Wagner. Emotional development is so subtle and vari¬ 
ous that language cannot keep up with it, and we simply do not have 
words for all our nuances of feeling. All this complexity is implied in 
the simple, crude, undifferentiated excitement of the very young child. 
The meaning was there from the first, and the process of development 

has made it explicit. 

Something has already been said about the social development of 
children, a process which exemplifies exactly the same idea. The child 
responds first to stimuli rather than to persons, then to adults, then 
begins to take special notice of children. At the age of six months he 
distinguishes between familiar adults and strangers and shows the be¬ 
ginnings of shyness. Before the end of the second year, his reactions 
to other children are mainly in the nature of interest, but about that 
time one can observe the beginnings of rivalry. At two years, he can 
cooperate to some extent with adults who carry the lion’s share of the 
job, but hardly with other children. In his relations with other chil¬ 
dren he is first an onlooker, then he undertakes what is called parallel 
play, then true cooperative play becomes possible. By the time he 
is between three and four years old he manifests definite rivalry, 
quarreling, teasing, bullying, sympathy, and the desire for social ap¬ 
proval. The chief basic social patterns of adult life have now declared 
themselves; and he goes on to a more and more adequate adjustment 
through recognition of the rules of the game and of conventions; to re¬ 
sponsiveness to the expectations and standards generated by interest 
in the opposite sex; to a concern for his local group, the wider com¬ 
munity, the nation, and so forth (143, Hurlock, Chap. 9). When we 
see him as a socially minded adult, his reactions seem very complicated 
and impressive, and so they are. But none of this would be possible 
if it were not implied in—if it were not meant by—^his original sim¬ 
ple response to other persons. 

As to language development, again, all the intricate relationships 
and meanings of human speech are implicit in the vocalizations of the 
baby. Here is a being with a vocal apparatus and a central nervous 
system that enable him to make an immense number of different kinds 
of sounds, very finely graded, in response to different situations. He 
makes some use of this capacity very early, though at first it is crude 
and limited. He realizes more and more of his potentialities through 
making imitative speech sounds, through the use of recognizable words 
that at first have much the same function as pointing or gesturing, 
through the growth of vocabulary and the increasing complexity of 
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language patterns, and the increasing use of connectives and abstract 
words. 

A good deal of attention has been given to the development of the 
sense of time and this topic will come up for fuller consideration later 
on. But for the moment it offers an admirable illustration of the gen¬ 
eral nature of developmental change. A grown-up person takes it 
quite for granted that he will be able to plan what to do at ten in the 
morning on the fifteenth of next month. If he has carried his grasp 
of time concepts somewhat further, the notion of the sixteenth century 
or the precise date of the treaty of Utrecht may mean a great deal to 
him. When he was a little child, he could hardly think in terms of 
anything but the immediate present. Hardly, but yet a little! That 
is a most important point. His notions of the time of day were very 
vague, depending chiefiy on events such as meals and goings to bed. 
His notion of the future declared itself before his consciousness of the 
past. The future was vague, consisting of events to be looked for¬ 
ward to like birthdays, or events that would happen “pretty soon” or 
not for a “long while.” Yet out of these vague responses all the preci¬ 
sion he will ever achieve in dealing with time evolves in a continuous 
sequence. All the complexities of timekeeping, schedule making, plan¬ 
ning, record keeping, history writing, on which so much of our civilized 
life depends are explications of these crude and simple time meanings 
(1, Ames). 

As a final illustrative example let us choose something that is not 
usually supposed to have much relationship to the developmental proc¬ 
ess, namely the acquisition of information. Some interesting con¬ 
trasts have been drawn between the meager and inexact information 
children have about current events and their very precise and detailed 
information about the comics (222, Preston; 84, Geddie and Hildreth). 
The difference is enormous. What causes it? It depends upon pur¬ 
pose. When a child deals with the comics, a very energetic develop¬ 
mental process goes on. In order to enjoy, appreciate, and talk about 
them adequately, it is quite essential to know the details. So the 
details become known. The drive of interest and zeal implies the de¬ 
tailed grasp. To take an instance from adult life, if a man has to 
drive a taxi in a strange city, he must get to know it thoroughly. The 
exact knowledge is the implied meaning of the act right from the very 
start. When it comes to current events or dates in history, however, 
the developmental process is apt to be extremely languid. A knowl¬ 
edge of the organization of the United Nations or of the names of the 
senators from one’s state is certainly implied in any concern about 
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events on international or state levels. That knowledge will only ar¬ 
rive as an evolution of the basic concern. Where the concern is not 

present, the knowledge is not acquired. 

2. What are the causes of developmental change? In general there 
are two such causes. The first is called maturation, which means the 
physiological ripening of the organism itself. The second is experi¬ 
ence, or learning in the widest sense of the term. These are both com¬ 
prehensive concepts which contain a whole host of unknown factors. 
Moreover their relative influence upon any given sequence of develop¬ 
ment is far from certain, although in many cases one can make a rea¬ 
sonable conjecture. 

It is reasonably certain that motor development, particularly in the 
earlier years of life, depends very largely upon maturation. A number 
of instances have been reported in which the advent of some standard 
motor performance, such as walking, has been artificially delayed by 
preventing a child from undertaking it beyond the age when he would 
normally do so. Yet when the opportunity comes the child proves to 
be able to walk almost immediately and with very little practice. On 
the other hand, artificial attempts to bring in such performances be¬ 
fore they would normally appear of their own accord usually fail. So 
the conclusion is that the cause is chiefly the ripening of the organism 
and more particularly of the central nervous system. The general 
pattern of emotional development in early years also seems to depend 
a great deal upon maturation, although here certain experiences dur¬ 
ing infancy are thought to have profound and lasting effects. The de¬ 
velopment of language is probably more affected by environmental in¬ 
fluences. If adults make a child a center of interest and concern, if 
they talk to him and encourage him a good deal, if he has numerous 
stimulating opportunities, the growth of his language responses tends 
to be accelerated. Of course the actual language that he learns to use 
depends entirely upon circumstances. Even so, maturation plays a 
very large part, and it would be hopeless to expect him to use precisely 
articulated words or to put them together in precise patterns until 
nature had made him ready to do so. 

In most of the developmental lines with which teachers are con¬ 
cerned, experience is a major influence. Part of the reason for this is 
that by the time children come to school they have already done a 
great deal of growing. Relational thinking, objective thinking, social 
thinking, linguistic responsiveness, aesthetic responsiveness, all have 
their origins in the interaction between the organism and the world 
about it. Their earliest emergence, in forms so simple and crude that 
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they can hardly be distinguished, is due prinaarily to the ripening of 
the organism itself. But from that point on experience takes over 
more and more and shapes what is to come. Even so, however, matu¬ 
ration still operates as a limiting factor that makes it impossible to 
teach the child certain ways of acting, feeling, and thinking of which 

he is organically incapable. We shall return to this topic in the next 
chapter. 

A practical and illuminating point is that whatever the causation of 
development, its general character is always the same. It can never 
be broken into self-contained stages. It always moves as a continu¬ 
ous sequence. It is always a shaping up of purposive activity, 
whether nature or circumstances chiefly determine the purpose and 
make possible the activity. It always involves and affects every phase 
and aspect of personality and adjustment. And above all, it is always 
a process in and through which meaning becomes explicit. This is 
true of the development of an acorn into an oak tree and equally true 
of the development of the first vague realization that one thing is 
bigger than another thing—into the most complicated mathematical 
insight. 

3. The developmental account of change stands in very sharp con¬ 
trast to the mechanistic account. On the mechanistic viewpoint, 
change of behavior is brought about by habit formation or condition¬ 
ing. One comes to be able to do a new thing by practicing it again and 
again. Repetition establishes pathways or connections in the central 
nervous system, so that a given stimulus comes to touch off a new way 
of acting. 

This is no place for a full-scale discussion of the mechanistic theory 
of learning. But from the numerous examples already given one can 
clearly see that it is faced with enormous and in fact fatal difficulties. 
Consider any of the growth sequences or growth gradients that have 
been described in this and the preceding chapter. The formula of 
habit formation based on repetition simply does not apply. A child at 
one age collects Christmas cards in a hit-or-miss fashion. Later on 
we find him collecting stamps with zeal, system, and discrimination. 
A child at one age hardly responds to other children at all. Later on 
we find him playing with them cooperatively. A child at one age 
manifests nothing that could be remotely called jealousy. Later on it 
is unmistakably present. A child at one age has not the slightest idea 
of organizing himself to be ready for some event at three o’clock the 
following day. Later on he can manage this quite well. How does 
habit formation explain changes like this? Obviously it cannot. 
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The great weakness of the mechanistic account of chanp is that it 
can give no account of the emergence of new ways of acting, feeling, 
thinking, behaving. It claims that abilities are acquired by practice. 
But how can a child practice a word that he cannot say, a movement 
that he cannot make, an emotion that he cannot feel, an insight of 
which he has not so much as a glimmer? Yet somehow or other he be¬ 
comes able to say the word, to make the movement, to feel the emo¬ 
tion, to catch the insight. How does this come about? Clearly not by 
dint’ of repetition and practice. No! It is brought about by develop¬ 
ment. 

Not only does the mechanistic account of change fail to explain this 
manifestly vital aspect of it but it also precisely transposes the true 
values. If a child makes an immature and unsatisfactory way of act¬ 
ing habitual, his whole development is either stopped or distorted. 
Grown-up people who strike one as childish in their attitudes and ac¬ 
tions are those who have built immature patterns of behavior into 
fixed habits. The only way to cure them is not to improve those hab¬ 
its but to break them and to substitute something better. For the 
central feature of the whole developmental process is the progressive 
and continual creation of new forms and new patterns in which a core 
of meaning becomes more and more perfectly explicit. This does not 
mean, as we shall see, that there is no place in the economy of develop¬ 
mental teaching for drill, no place for intensive, hard, detailed work. 
But it does mean that there is something more fundamental, namely 
the progressive creation of new patterns of insight and of intelligent 
behavior. 

Practical Significance. 1. What has been said reveals once more, 
with a new clarity, the significance and importance of the develop¬ 
mental line. The study of mathematics should not be regarded as the 
routinizing and making habitual of certain techniques. It should be 
regarded as the progressive explication of the meaning of relational 
thinking. That meaning should be present from the very first and 
should steadily become more precise, more complex, more far-reach¬ 
ing. The study of history should not be regarded as the mere accumu¬ 
lation of a mass of information, to be pounded into the head by repe¬ 
tition. It should be regarded as the explication of social thinking in a 
chronological framework. This meaning, too, should be present from 
the first and, as the study progresses, it should bring an ever clearer 
and more adequate and precise comprehension of how things happened 
in the sequence of time. The study of music should not center on the 
building of a technique by dint of routine practice, but on an evolving 
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apprehension of aesthetic meanings and values. In the previous chap¬ 
ter the concept of the developmental line was discussed from the point 
of view of its continuity. Now we return to the same idea with an 
added wealth of content and suggestiveness. For the continuity is 
always one of evolving and increasingly explicit meaning. This is the 
conception of change, to which developmental teaching is necessarily 
committed, and toward which all its procedures and techniques are 
adjusted. It stands in contrast to the concept of change as brought 
about by habit formation and habit building. 

2. The place of drill in developmental teaching can now be clarified. 
A very distinguished man once said that genius is an infinite capacity 
for taking pains. The idea has been much misunderstood. He cer¬ 
tainly did not mean that a genius is an assiduous drudge and nothing 
more. The pains that the genius takes—and they have often gone be¬ 
yond what would seem the limits of the possible—are always for the 
sake of clearing up and perfecting an idea. He may, like Joseph Con¬ 
rad, spend morning after morning at his desk blowing cigarette smoke 
at a blank sheet of paper. He may, like Cezanne, insist on ninety sit¬ 
tings for a single portrait and end up with the remark that the front 
of the shirt is not too bad. He may, like Beethoven or Horace or Kip¬ 
ling, revise again and yet again for months or even years. He may, 
like a scientist, spend interminable time on the finest minutiae of an 
experiment. But this is not simply diligence. It is not simply point¬ 
less hard work. It has a definite point, which is this: He has some¬ 
thing to take pains about. This shows precisely the place and func¬ 
tion of drill in the developmental economy. Drill is the polishing 
phase of the process. But no one can polish a jewel if there is no jewel 
to polish. 

Yet it is not quite true to say, as some recent writers have said, that 
drill is simply the fixation or perfection of a pattern of action or un¬ 
derstanding that has already emerged. Clearly the implication of 
such a claim is that up to a point development is concerned with the 
creation of a new way of thinking or feeling or acting, and that from 
then on its establishment depends on routine. If this were so, it would 
contradict the notion that development is a continuous process through 
and through. Drill might still be an unfortunate necessity, but it 
would be outside the developmental process itself and have a different 
character. But this will not stand analysis. When a jewel is polished, 
it often happens that values and possibilities are revealed that pre¬ 
viously were not realized. When a man of genius labors over and 
revises a masterpiece, he discovers intimations and meanings in it that 
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he did not perceive before. So also with drill. When a child drills on 
the addition facts, he should be doing something more than fix or 
routinize certain understandings already achieved. He should be 
clarifying and expanding those understandings. 

So it is not quite true to say that drill must always follow under¬ 
standing. Certainly it cannot precede understanding, if it is to be 
fruitful at all. A child engaged in drill is like a genius revising his 
work. The genius must have something to revise. The child must 
have something to drill on. Toil and labor and nothing else will get 
neither of them anywhere. But the genius discovers things in the 
process of revision, and the child should be discovering things in the 

process of drill. 

In the first chapter a quotation was taken from a writer who 
claimed that children master the so-called tool subjects by “a rela¬ 
tively small number of flashes of insight.” The implication was that 
these “flashes” will arrive by magic out of the everywhere, like light¬ 
ning from a clear sky. This is an example of that most dangerous kind 
of false doctrine that is partly true. Certainly children “master” 
both the tool subjects and everything else only through insight and 
understanding. Certainly, too, it is possible for understanding and 
insight to arrive like a flash of lightning. But still more often they 
come like the dawn. If you wish to write a novel, the way to do it is 
not to wait in the hope that it will write itself. The way to do it is to 
get to work and to work hard. Yet work alone is not enough. The 
work must turn on the emergence and elaboration of an idea. So also 
with the mastery of a school subject. Simply to provide an environ¬ 
ment of rich stimulation and happy living will get nowhere, nor will 
sheer routine pounding. Drill that is devoted simply to the fixation of 
habits, without a gleam of insight, is disastrous and futile. What drill 
ought to be and can be is a strenuous and intensive search for compre¬ 
hension and clarification. As such it is not a departure from, but an 
integral element in, the continuum of development and the explication 
of meaning. 

3. It should be noticed that this process of making meanings explicit 
is often surprisingly erratic and seemingly disorderly. To return to 
men of genius once again—and on developmental postulates their proc¬ 
esses are the same in kind as our own—^they rarely proceed to concoct 
masterpieces by assembling them bit by bit according to blueprint. 
Often they begin in the middle or near the end or work for a long while 
with something that they later throw away. The final outcome has a 
beautiful logic, but the processes of making it are, in appearance at least, 
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highly impressionistic, and this is as true of mathematical as of poet¬ 
ical masterpieces. The same truth holds of the developmental proc¬ 
esses of children as they assimilate and come to grasp school subjects. 
It is quite possible for a child to “get the hang” of subtraction before 
he really understands addition. It is possible for him to grasp the 
essential inwardness of fractions very early in his arithmetical career 
—long before he develops any skill in manipulating them quickly and 
accurately. It is possible that he may successfully spell long, tricky 
words while he is still very shaky on short, simple ones. 

Thus the familiar dogma of going always from the simple to the 
complex is nothing more than a snare and a delusion. The difficulty 
of any item whatsoever—a number combination, an arithmetical 
process, a geometrical theorem, a spelling word, a technique of punc¬ 
tuation, a historical topic—is not a fixed quantum. It depends a very 
great deal on how it is approached, i.e., on its setting in the develop¬ 
mental process. It is the developmental process that determines rela¬ 
tive difficulty, not relative difficulty that determines the developmental 
process. All that one can say is that an experience or a problem or a 
task or a challenge that is too difficult for a learner’s present level of 
maturity will not be fruitful. But to lay out work on a predetermined 
scale of difficulty—supposed to have imiversal validity because it is 
based on some sort of pseudo-scientific juggling—is a complete fal¬ 
sification. 

But does not this make developmental planning very subtle and 
difficult to accomplish? Frankly, there is considerable truth in this. 
Routine and standardized planning is much easier. But unfortu¬ 
nately it is always bad planning, as the lamentable results it produces 
amply attest. Yet developmental planning does proceed upon certain 
understandable principles of order. It has a logic in it, in spite of its 
fluidity. This will become more apparent as we go on to consider four 
specific aspects of this developmental process, which, in general, is al¬ 
ways one in which meanings are made explicit. 


DEVELOPMENT IS A PROCESS OF DIFFERENTIATION! 


Basic Psychology. This process of developmental change, in which 
meanings become more and more explicit, is from one point of view a 
process of differentiation. That is to say, it is one in which details, 
differences, and finer and finer discriminations become more and more 


! I owe the fourfold classification of the aspects of development to W. D. Co 
mins (57). Many other classifications are possible, but the one presented by Co 
mins and followed here strikes me as compact, illuminating, and excellent. 
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apparent. The significance of differentiation can be clearly seen in 
one of the scoring practices used in the Stanford Revision of the Binet 
Scale for the Measurement of Intelligence. The most important single 
test in this scale is the vocabulary test. Children are given a list of 
words, and are asked to tell what they mean. Up to a certain mental 
age a definition in terms of use is considered satisfactory. For in¬ 
stance, the child may say that a chair is something to sit on. But be¬ 
yond this mental level he is expected to give a definition superior to 
use. He might, for example, say that a chair is a piece of furniture 
with a back, a seat, and legs. If he did so, he would distinguish a 
chair from a box, which also could be sat upon. This is where differen¬ 
tiation appears. Clearly it is a better, a more explicit statement of 
the meaning of the word “chair.” This capacity to achieve a more ex¬ 
plicit grasp and statement of the meaning goes along with a higher 
level of mental development. 

All the illustrative examples of the developmental process that have 
already been mentioned involve differentiation. As motor control is 
extended from the central axis of the body towards the extremities and 
from the upper to the lower portions, the child becomes able to use 
arms and legs independently, to use his fingers to manipulate objects 
instead of grasping them with his whole hand, and so forth. So what 
might be thought of as the manipulative or functional meaning of 
objects becomes clearer, as when a crayon ceases to be a plaything to 
be grabbed and handled and perhaps put in the mouth, and becomes 
quite definitely a tool for drawing. The schematic diagram of emo¬ 
tional development up to the age of two is about as good an instance 
of differentiation as one could find. It shows how general excitement 
divides into distress and delight, and these again into various kinds of 
distress and delight. Thus it becomes possible to respond more and 
more discriminatingly to the precise emotional values or meanings of 
a situation. In the child’s social development, we have seen how he 
discriminates stimuli that come from other persons from those of im¬ 
personal origin, familiar from strange adults, adults from children, 
and how the process goes on as he responds to differences in attitude 
and action among children. In all this the meanings of other person¬ 
alities, their significance to him, become more and more explicit. The 
development of language shows the same process at work. First there 
are crude sounds which express only broad differences of apprehension 
and feeling. These become more and more discriminating. Then 
crude and hardly recognizable words appear. These are shaped up 
and distinguished from one another. So, too, with the developing sense 
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of time, in the course of which the child comes to discriminate between 
morning and afternoon, between today and tomorrow, between tomor¬ 
row and the day after, between three o’clock and four o’clock, until the 
finest of differentiations become possible. In all this, once more, the 
meaning of time is becoming more and more explicit. Finally, in 
the command of information, differentiation is much more significant 
than what we usually call acquisition. For instance, in one investiga¬ 
tion it was found that during the war many children thought the Nazis 
were Italians and that the German navy was bigger than the British. 
This weakness is not so much lack as vagueness. It points to a crude 
and muddled understanding of the war situation. The problem is not 
so much to drive facts into the heads of these children but to make 
them aware of and responsive to differences that they might overlook, 
thus making them more explicitly aware of the meaning of the war 
situation. Exactly the same problem presents itself in the grasp of in¬ 
formation of any kind, dates in history, for instance. 

Out of all these illustrative cases a point of prime importance arises. 
Development itself, as we have seen, is a purposive process, and dif¬ 
ferentiation only takes place in connection with an authentic problem, 
an authentic purpose, a genuine challenge. If one is driven about a 
strange city as a passenger in an automobile, everything can remain 
pretty vague for a long time. But if one has to do the driving, details 
and differences are quickly forced into prominence. If one gives a 
child a set syllabus for tackling mathematical problems, it can amount 
to little more than a blur in his mind, no matter how clearly it is or¬ 
ganized. But when a person has to follow instructions in setting up a 
mail-order refrigerator, he notices all sorts of shades and distinctions 
that would probably pass him by if there were no pressing and urgent 
purpose. So differentiation is always a dynamic affair, quite other than 
abstract intellectual analysis in which there is no strong urge. 

Furthermore, differentiation goes just far enough for the purpose to 
be achieved, for the challenge to be met. A person learning to pilot a 
car in a strange city comes to notice landmarks and to notice them 
sufficiently to get about. He certainly does not notice all the various 
kinds of buildings on the various streets. A person assembling a re¬ 
frigerator notices just enough to put the thing together. He probably 
does not notice the fine points of construction. So in general, and in 
all its applications, the developmental process as a process of differ¬ 
entiation goes just far enough to enable the person concerned to get on. 

Practical Significance. Results in school work depend a great deal 
upon differentiation. In fact, they are impossible without it. And if 
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we want the process of differentiation to function as it should function 
and as indeed it must if pupils are to get much of anywhere, it is essen¬ 
tial to set up genuine, challenging problem situations in which signif¬ 
icant discriminations can establish themselves. 

This is involved in the following suggestion for an essay test in gen¬ 
eral science. The pupils are presented with a demonstration experi¬ 
ment. 

A little water is placed in the bottom of a can. A cork fits snugly into the 
opening of the can. The water is heated until it boils and steam escapes. The 
cork is then inserted tightly, and the source of heat is immediately removed. 
The can is allowed to cool, when the sides of the can will be seen to collapse. 
When this has been done, the following questions are set: 1. Just what does 
this demonstration really show? 2. List the important things which you actu¬ 
ally observed or saw happen, and those things which would need to be men¬ 
tioned in explaining what happened. 3. Indicate some of the things you as¬ 
sumed, i.e., things which would be necessary in explaining what happened. 
4. Show how the points which you actually observed and those which you as¬ 
sumed helped you to arrive at your conclusions. 5. Why was the source of 
heat taken away immediately after the cork was put in? What was the pur¬ 
pose of boiling the water? (121, Henry, p. 253). 

Or again, consider the following (235, Riess): 

In trying to solve the problem “How did people tell time before they had 
clocks and watches?” second-graders used the right criterion for the applica¬ 
tion of numbers: they struggled to find countable items. But not knowing 
that arbitrary divisions in the continua of time and space are made to serve 
as countable items, they looked for separate objects to be counted. This is a 
stenographic report of what they said: 

Betsy (7 years 4 months): People told by the sun. 

Bill (6 years 9 months): Everyone knows that. If the sun was almost 
down they would call it nine o’clock or seven o’clock. 

Betsy: If it was half way down it would be about four o’clock. 

Teacher: Wouldn’t it be very uncertain? If two people were to meet about 
four o’clock, one would think it was four and the other it wasn’t. 

Bill: They learned how to tell, not exactly like a watch, but how they 
wanted to. They would tell it good enough. I know a farmer who is learn¬ 
ing how to tell time by the sun. He looks at the sun and guesses what time 
it is, and then looks at his watch. 

Lawrence (7 years 11 months): When the sun is right in the middle, it is 
twelve o’clock. When it is half way down, it is five o'clock in the summer. In 
the winter the time changes. You know what happens. The light of the sun 
stays shorter and it gets dark quicker than in the summer. 

Teacher: But how could people tell exactly? 



76 DEVELOPMENTAL TEACHING 

BiU: How many points they could see in the sun ? If the sun had seven 
points, it would be seven o^clock. 

Betsy: I understand. 

Bill (at the blackboard): See? 1, 2, 3, 4, 5, 6, 7—that is seven o’clock (BiU 
draws a circle with seven radial lines cut ting it). 

Teacher; What is the circle? 

BiU: That is the sun. 

Teacher: Could you see the lines around the sun? Are there such lines 
around the sun? 

Bill: I mean, if there were reaUy lines, we could teU. 

Lawrence: The sun is much bigger than the earth. 

Teacher: BUI wants to explain what these lines mean.. Are they beams? 

BiU: Clouds. The clouds are coming around the sun. The sun is like that; 
a cloud right behind it. That makes the points. 

Teacher: Do we count the clouds around the sun? 

Bill: That is one way. 

Betsy: What if there were no clouds? What if the sun wasn’t out? 

Lawrence: BiU might mean that the sun is round and the light is spreading 
out. I saw a moon and I saw around it. 

There are a great many points of interest in these two reports. 

a. It will be noticed that the first of them is intended as a test. 
But like any other really good test, it is rich in teaching possibilities. 
Both of them may be considered as superior teaching situations, very 
well designed to promote the processes of learning and growth. 

h. In both of them there is a powerful urge toward noticing differ¬ 
ences. In the first, the learners are asked to notice as many different 
things as they can; to differentiate between those that they assume to 
be present and those that they actually see, and to differentiate be¬ 
tween those that are relevant and those that are not. In the second, 
what is really inaugurated and guided is an exploratory process, in 
which learners look for significant detail, significant differences. It is 
worth while remarking that the teacher does not play a merely pas¬ 
sive role on the one hand, while on the other she does not tell the right 
answer. She is neither a promoter of happy living who sits by while 
the children enjoy an excited chat, nor a “purveyor,” nor a walking book 
of reference. Her job is to organize and steer a situation. 

c. Both instances suggest the presence of a strong urge, a genuine 
challenge. This is brought about partly by the setting. In the first 
case, there is an actual demonstration experiment in which the water 
is brought to a boil, the cork quickly inserted, leading to the collapse 
of the can. Obviously it can be made dramatic and intriguing. In 
the second case, the children are not actually taken outdoors to see the 
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sun, but they know well enough what it looks like. They are, that is 
to say, dealing with a concrete and compelling reality. Moreover the 
social aspects of the setting are very well handled, with a free give- 
and-take discussion and a real sequence of group thinking. The same 
thing could be done readily enough in the first case, with a few obvi¬ 
ous modifications. It is easy to see what an impetus can be derived 
from a setting so organized and so treated. 

d. But this alone does not fully explain the impetus, the drive that 
is certainly potential in both these situations, and so essential if they 
are to be of developmental value. They are not merely interesting 
and intriguing in and of themselves, or because of the material used, 
or because of the free and active social situation. There is more in 
both of them than concrete material, more than active personal inter¬ 
change. In each there is a clearly defined, sharply centered problem. 
Moreover, the problem is in each case definitely related to a long-term 
line of development, in the first having to do with objective thinking, 
and in the second with relational thinking; although each of the two 
lines of growth are measurably involved in both. One can very well 
see how situations of this kind can promote development in the direc¬ 
tion of scientific-mindedness and of mathematical-mindedness. 

e. Finally, it should be noted that the problems set up in these two 
situations do not readily fit into some blueprint, standard order ar¬ 
ranged in a sequence of simple to complex. Just where they ought to 
come in the sequence one cannot precisely tell, although one can give 
a pretty good guess as to where they would work well. The first, for 
instance, might be beyond the capacity of second-graders, and the 
second would perhaps be too simple for fourth-graders. Even this, 
however, is not wholly certain, for a great deal would depend on the 
detailed method of treatment and also upon the background or “build¬ 
up.” Nevertheless, they both can have an orderly place in an orderly 
plan of teaching, for the reason that they are both excellently adapted 
for carrying forward certain desirable lines of development.® 

It is instructive to compare these two instances with an observed 
lesson dealing with a phase of the American Civil War. The lesson 
was of the conventional recitation type, in which the teacher confined 
herself to asking verbal questions on the assignment given on the pre¬ 
vious day. Two of the questions had to do with the exact dates of the 
battle of Antietam and of the Emancipation Proclamation. They were 
not satisfactorily answered. A great many of the pupils clearly could 

2 The criteria on which these two situations are evaluated are treated more ex¬ 
tensively in Mursell (200), particularly Chaps. 6, 8, and 14. 
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not give the required information, though correct replies were finally 
elicited. Now the relationship between these two dates is a very impor¬ 
tant point: Lincoln issued the Emancipation Proclamation only after 
a considerable military success. The assignment, which was a pas¬ 
sage in the textbook, had been clearly given. There was no doubt that 
the pupils had kept it in mind and had spent some time on it the night 
before. Yet a highly significant differentiation had not emerged. The 
trouble was not that two pieces of information had not been absorbed, 
but that the meaning of a sequence of events remained quite vague, 
that it had been made explicit only to a very moderate extent. To 
work for a cure by insisting on more drill, more time, more care, more 
writing of notes and outlines, and so forth is to attack the symptom 
rather than the disease. There was no intelligible focus in a dynamic 
setting, and until this was organized, the learning was sure to be in- 
eflScient, and the net effect on the development of social thinking 
negligible. 

DEVELOPMENT IS A PROCESS OF INTEGRATION 

Basic Psychology. The process of developmental change, in which 
meanings become more and more explicit, is from another point of 
view a process of integration. Integration and differentiation go hand 
in hand. To be able to notice hitherto unperceived differences is to be 
able to combine them into new patterns. Defining a chair on a level 
superior to use involves distinguishing it from boxes and other objects 
on which one can sit and also it involves recognizing the particular 
constellation or combination that makes a chair a chair. 

The six illustrative cases of development already discussed serve to 
explain this idea. In motor development, part of the story is that the 
child becomes able progressively to control his whole arm, his lower 
arm, his hand, and his fingers. But in and through this differentiation 
he becomes able to perform more and more complex and delicate acts, 
such as buttoning his clothes, handling tools, or writing with a pen. 
In the discussion of emotional development it was noted that by the 
age of twenty-four months jealousy has separated out as a specialized 
kind of distress, and that affection has separated out as a specialized 
kind of delight. This makes possible complex behavior patterns in 
which the child tries to attract the affection object and to wean him 
away from the jealousy object. In the evolution of social behavior 
one cannot expect a two-year-old to play cooperatively with other 
children with proper give-and-take. The essential differentiations 
have not established themselves. The child does not distinguish 
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clearly between what he wants and the other fellow wants, between 
what he owns and the other fellow owns. Such differentiations begin 
to appear a year or so later and become finer and finer, so that in later 
childhood we find behavior contingent on in-groups and out-groups, 
cliques, and the emergence of gang activities and loyalties. In speech 
development, the differentiating out of words and the increase of vo¬ 
cabulary is only one side of the process, and along with it goes the 
combination of words in longer, more complex, more subtle, and more 
precisely meaningful patterns. In the developing sense of time, the 
ability to plan ahead or to function in terms of a schedule is altogether 
dependent on differentiating between past, present, and future and be¬ 
tween weeks, days, hours, and ultimately minutes. So too in connec¬ 
tion with the investigations on information—to know that the Nazis 
were Germans and not Italians is only one side of the picture. The 
other is the new insight or understanding or line of action that the 
differentiation makes possible—perhaps the recognition that the Ital¬ 
ians were never our chief enemies. 

All the combinations, understandings, interpretations, coordinated 
ways of acting that have been mentioned are integrations. They are 
new and better creative syntheses, made possible because differences 
have emerged. In and through them the meaning of a situation be¬ 
comes clearer and more explicit. The discovery of the planet Nep¬ 
tune depended on noticing certain unexplained divergences in the mo¬ 
tions of the planet Uranus. Here was a process of differentiation. 
The actual discovery of Neptune was a bringing together of all these 
clues, a matter of integration, and it carried man’s understanding of 
the astronomical universe a step further toward clarity. 

Integration, like differentiation, depends altogether upon purpose. 
No one elaborates a theory or discovers a better way of making a ten¬ 
nis shot unless he is challenged to do so. Moreover, one carries the 
new theory or the new motor coordination just far enough to serve the 
purpose in hand, to meet the challenge to one’s satisfaction. The chil¬ 
dren who were studying the assignment on the Civil War noticed just 
enough key points and put them together just well enough to “get by” 
with the teacher according to their own standards and desires, which 
in turn were their own individual responses to whatever pressures she 
used. But if they had been working on a historical play or pageant 
intended to bring out the dramatic sequence of events, differentiation 
and integration would have gone a great deal farther; for there would 
have been a challenge to make the whole situation and its meaning 
explicit enough to convey it to others. The teacher, no doubt, “knew” 
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the assignment much better than the pupils. She had to keep its dis¬ 
tinctive features in mind and to recognize their relationships because 
she was under challenge to teach the lesson. 

Practical Significance. The two examples of teaching situations al¬ 
ready cited in connection with differentiation also involve integration. 
If the proposed essay test based on tbe demonstration experiment were 
replaced by a class discussion, perhaps centering on written responses, 
what one would expect would be various imperfect and partial expla¬ 
nations of what was happening and why, not entirely wrong but not 
completely right—in other words, various emerging and tentative in¬ 
tegrations. In the second of the above instances, the class discussion 
of how to tell time by the sun, this is very clearly what went on. 
Three further instances of teaching, in which integration is a conspicu¬ 
ous feature, are here presented. 

A group of kindergarten children were led to observe a pet rabbit, 
some fish, and some frogs; the latter two, of course, in their aquarium. 
The question was raised as to how it is that some living creatures can 
breathe under water while others cannot. Various tentative explana¬ 
tions were put forward in to-and-fro discussion. None of them were 
scientifically complete, but what came out of the group thinking was 
perfectly valid as far as it went. In other words, the meaning im¬ 
plicit in the situation was made explicit up to the probable limits of 
the capacity of these little children. 

Passing now to the sixth grade, we have an example of an am¬ 
bitious and striking project in the social studies. 

An example of the opportunities for learning in this area appears in a proj¬ 
ect undertaken by a sixth-grade class. The children had noted that it was be¬ 
coming difficult to buy certain garments because of scarcities during the war. 
Someone had the idea that many members of the class might have partly worn 
garments no longer useful to their owners, but needed by someone else. From 
this idea grew what came to be called the Sixth Grade Toggery Exchange, and 
out of this a great host of opportunities for learning. 

Something resembling a corporation was formed in which all the children 
eagerly bought stock. Arrangements for bookkeeping became necessary, and 
high-school students were invited to help set up the necessary bookkeeping 
procedures. Many other problems had to be faced. Was it necessary to have 
a retailer’s license? The children sought out the right sources to get an an¬ 
swer. What about insurance? A committee went into this, and found itself 
going beyond the immediate practical problem as it delved into the origins; 
uses, and management of insurance. Was it necessary for purchasers to pay 
a sales tax? Again “research” was needed, leading some children who had 
been paying out pennies for sales taxes over a long period, and had taken it as 
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a matter of course, to inquire into the nature of taxes and the collection and 
uses of tax money. 

Spurred by the problems arising from their own venture, some of the chil¬ 
dren made a study of cooperatives. In the process there was added incentive 
to note the cost and the price of things, to make concrete observations of sup¬ 
ply and demand, and so on. 

In other words, the children were digging into subject matter which normally 
would be found in formal courses in economics, civics, and political science, but 
if taught in a formal subject would probably arouse little interest. Even more 
important, they had actual experience in planning and acting cooperatively in 

dealing with a genuine community problem. 

With the help of a resourceful teacher pupils can get their teeth into a 
learning problem that has real vitality. In the day-to-day work of the school 
there are countless opportunities for linking the academic content of the social 
studies with something immediate and practical. But these opportunities will 
vary from group to group and will differ also in different communities (150, 
Jersild, pp. 115-116). 

Our third instance comes from the high-school level. The following 
has been suggested and tried out as a test in general science, but once 
again, like all good tests, it could very easily be transformed into a 
teaching situation. 

A housing concern has made some experiments on methods of heating houses. 
A room was constructed with walls that could be heated or refrigerated at the 
same time that air of any temperature was being circulated through the room. 
Several individuals were asked to record their sensations as the conditions were 
varied as follows: 



How can you explain the sensation of “coldness” by a person in a room 
where the air temperature is 85 and'the wall temperature is 60? Consider the 
following questions and organize your thinking under the outline given below. 

a. Make all the suggestions you can which you believe will explain why a 
person is cold in a room where the air temperature is 85 and the wall tempera¬ 
ture is 50. Give your reasons as to why you believe each of these suggestions 
will explain the phenomenon. 
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to evidence would you want to coUect which would enable you 

to decide among your suggested hypotheses? ^ 

c. Now go over tie suggestions which you have made about this and select 

for yo"r*etr ' — 


1. (a) Hypotheses suggested to explain why the person is cold in a room where 
the air temperature is 85. ® 

Hypothesis 1 
reasons: 

Hypothesis 2 
reasons: 

Hypothesis 3 
reasons: 

(6) What kinds of evidence would you want to gather which would enable 
you to decide among the suggested hypotheses? 

(c) Which of the hypotheses is best, and why (118, Heil et al., pp. 118-119)? 


The general comments to be made on these three instances are much 

the same as in the case of those presented in connection with differentia¬ 
tion. 

a. From the standpoint of materials and activities suggested, the set¬ 
ting is in each case intriguing, stimulating, and instructive. From the 
standpoint of the social factors involved, too, the setting is excellent— 
actually so in the first two instances, potentially so in the third. The 
third example is presented in the form of a test problem, and the de¬ 
tailed instructions are for the sake of getting gradable answers. If it 
were transformed into a setup for teaching, which could very readily be 
done, a good deal more freedom of treatment would be indicated, and, 
in particular, considerable guided discussion and group thinking would 
be in order. In the first and third examples a definite focus is estab¬ 
lished, and there is reason to believe that this was actually done in the 
second instance, that of the Sixth Grade Toggery Exchange. If teaching 
patterns of this kind are organized, it is important that such foci do ac¬ 
tually emerge. This usually calls for considerable guidance by the 
teacher. It takes some skill not to “tell” the answer or to define the ex¬ 
pected outcome in a cut-and-dried way on the one hand, and on the 
other not to let an absorbing sequence of activities run along without 
anything in particular coming out of them. 

b. Here again it is important to notice the relationship of these 
teaching patterns to reasonably definite lines of development. The 
first and the third 9 ,re clearly concerned with what has been called ob¬ 
jective thinking. They are not exclusively limited to it, of course, and 
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indeed they cannot and should not be. But this is where the main 
emphasis falls. The second is more diffuse in its psychological values. 
This does not matter at all and it may even be an advantage. From 
the very nature of the developmental process it is clear that a person 
cannot move forward on one and only one line of growth, for every¬ 
thing affects everything else. But for the sake of rational and reason¬ 
ably controlled practice it is very desirable to have definitely in mind 
the developmental influences that one wishes to bring to bear, and the 
lines of growth that one wishes to promote. In the second example, 
the chief consideration, evidently, is the development of social think¬ 
ing and understanding; and while the figuring and calculating and the 
examination and manipulation of objects that are prominently in¬ 
volved no doubt have their effect, they are subsidiary to this central 
consideration. 

c. The most essential idea involved in these three instances is that 
the long process of development in any given direction consists, in one 
of its aspects, of a sequence of more and more adequate integrations. 
The kindergarten children reach conclusions that are sound as far as 
they go, but certainly do not get to the bottom of the respiratory dif¬ 
ferences between mammals, frogs, and fish. The sixth-graders achieve 
many valuable and illuminating social understandings, which no doubt 
carry a good deal further than those of kindergarten children, but still 
will not be systematically complete. The high-school students would 
be expected to think through the problem better still, but once again 
they would not reach an explanation that a scientist would consider 
adequate and precise, of the fact that the sensation of comfortable 
warmth is in part a function of the wall temperature. This sequence 
of increasing clarity and adequacy, in which a meaning becomes more 
and more explicit, is highly , significant. It is indeed the most impor¬ 
tant consideration brought out in this series of examples taken from 
various levels. 

Precisely the same technique of organization as that shown in the 
third of the above instances has been used on a still higher level, as 
shown in the table and text below (121, Henry, p. 205). 

Which conclusions are clearly indicated as true, may be true but not proved 
by data, unsupported? 

1. The greater the weight of solute present, the higher the boiling point of 
the saturated solution. 

2. All substances increase in solubility as the temperature is increased. 

3. Potassium salts undergo the greatest increase in solubility as the temper¬ 
ature is raised. 
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4. Sulfates have the lowest boiling points found among saturated salt solu- 
tions. 

5. Chlorides have the highest boiling points found among saturated salt 
solutions. 

6. The boiling point of saturated solutions do not depend upon the rates at 
which their solutes increase in solubility with increase in temperature. 

Here again we have a suggestion for organized testing that could 
readily be transformed into a setup for teaching. It is clear that more 
adequate, complete, precise, and well-founded integrations are con¬ 


Substance 

Solubility at 
20° C. 

Solubility at boiling 
point of saturated 
solution 

Boiling point of 
saturated solution 
in degrees C. 

NILCl 

37.2 

88.9 

114.2 

BaCU 

35.7 

60.1 

104.4 

CaCU 

74.5 

325.0 

179.5 

Ca(OH )2 

0.165 

0.05 

100.0 

FeS 04 

26.5 

177.8 

102.2 

K 2 CO, 

110.5 

205.0 

135.0 

KNO 3 

31.6 

284.6 

114.5 

KjSOi 

11.11 

21.21 

101.7 

NaCl 

36.0 

41.2 

108.4 

Na2S04 

15.0 

43.0 

103.1 


templated than in the case of drawing conclusions from data on air 
temperature, wall temperature, and body comfort. But the process is 
still the same, and only the level of completeness or explicitness differs. 

The point involved here is of fundamental importance. Develop¬ 
mental teaching does not start with what are ordinarily though mis¬ 
takenly called the fundamentals of a subject and insist that they be 
learned to a point of mastery before passing on. It starts with mean¬ 
ingful integrations or interpretations that are sound as far as they go, 
but not completely adequate, and moves on toward better and better 
integrations. The right approach to such a problem as that just pre¬ 
sented, in which a high level of technical understanding is required, 
would not be simply to learn the meanings of the symbols and the 
formulae and the chemical properties of the substances mentioned. It 
would be a long sequence of problematic challenges, similar in kind 
but less highly developed. Kindergarten children think about differ¬ 
ences between mammals, frogs, and fish. Ninth-graders think about 
data on air temperature, wall temperature, and body comfort. 
Twelfth-graders think about an array of chemical data in symbolic 
form. This well illustrates the nature of a developmental sequence. 
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DEVELOPMENT IS A PROCESS OF EMERGING ABSTRACTION 

This is the third basic characteristic of developmental change. 

Basic Psychology. As development proceeds, the evolving pat¬ 
terns of behavior come more and more under the control of general 
ideas, concepts, and symbols, particularly language symbols. It be¬ 
comes increasingly possible to direct motor performance by descrip¬ 
tions and instructions. The inexperienced golfer or violinist can get 
very little out of a verbal analysis of the fine points of the technique; 
this is particularly true if he happens to be a child. But the experi¬ 
enced and relatively mature person can get a great deal. Again, in 
the sequence of development, emotions do not merely separate out 
from one another but they also acquire names, and emotional re¬ 
sponse comes more or less under the control of concepts, as when one is 
told that jealousy is vicious and love is admirable. Social responses, 
too, become more and more influenced by symbols and abstractions as 
development proceeds. Thus children of three cannot function in 
terms of the idea of fair play or of the rules of the game. But later on 
this is not only possible but inevitable. And still later on such large 
concepts as “the democratic way of life” or “liberalism” or “commu¬ 
nism” profoundly influence behavior. And so far as time is concerned, 
a very intricate nexus of abstractions has been created for the purpose 
of dealing with it. 

This advance toward the control of action through abstractions is 
an integral aspect of mental growth. It is not in any sense a separate 
or independent sequence. On the contrary, it is very closely tied up 
with the processes of differentiation and integration already discussed. 
Such concepts as “bedtime,” “nine o’clock,” “Saturday,” or “the year 
1812 A.D.” can be thought of as nodal in the time stream, pulled out for 
attention. They are, that is to say, differentiations, and once they have 
been noticed and clarified, they can coalesce into new integrations or 
interpretations. The words we use for them are labels or, as it were, 
psychological handles that make it easier to deal with them. And such 
labels have a strong tendency to define and delimit the things to which 
they refer. Thus such phrases as “maternal love” and “romantic love” 
are words, but they are not merely words. They stand for, and also 
reinforce and underline, certain differences that have emerged in ex¬ 
perience and they support certain interpretations and attitudes, cer¬ 
tain integrations of behavior. Again, such concepts as “night air,” 
supposed by many to be harmful or “the democratic way of life,” sup¬ 
posed by many to be good, are not merely verbal expressions. They 
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are integrations, syntheses, organized patterns of interpretation 
thought, feeling, and action. ’ 

This is the reason why words have power. When one knows a per¬ 
son’s name, one feels that one has a special and intimate grasp of his 
identity. AVhen someone calls us by the wrong name, we are apt to 
feel that there has been a failure in identification, which can be annoy¬ 
ing to quite a considerable extent, and not a mere failure of routine 
memory. When one has learned the names of the peaks of a mountain 
range, one looks at it with different eyes forever after. All such con¬ 
siderations go to show that abstraction is far from a purely intellectu- 
alistic or superficial affair but that it is part of the very warp and woof 
of mental life and development. 

AVithout abstractions and symbols, human life and behavior would 
be impossible. For instance, they make consecutive reasoning pos¬ 
sible. A study was made of children’s contributions to free discussion. 
It was found that in the second grade, 87 per cent of such contribu¬ 
tions had nothing to do with what had been discussed just before and 
even introduced a brand-new topic. In the sixth grade, however, such 
irrelevancies occurred in only 23 per cent of the cases. What this 
showed was an increasing power to attend to the key point of what 
was being said, i.e., an increasing differentiation; and also an in¬ 
creasing power to relate one’s own thought to it, i.e., an increasing 
power of integration. And both these processes were implemented and 
rendered possible by an increasing command of language (9, Baker). 

Again, abstractions and symbols make possible a widening of mental 
horizons, a response to vicarious experience. In the study to which 
reference has just been made, 61 per cent of the second-grade contribu¬ 
tions dealt with matters of immediate personal experience; while in 
the fourth grade there were 41 per cent of such contributions; and in 
the sixth grade 18 per cent. In another investigation children were 
asked to name the character they most admired or would choose as an 
ideal. A character from the immediate environment was chosen by 
over 50 per cent of those from six to eight years old, by 45 per cent of 
those nine years old, and by 30 per cent of those twelve years old; and 
there was a corresponding increase in choices of historical or public 
characters (127, Hill). 

Furthermore, abstractions and symbols are essentially involved in 
the arts. Indeed, without them the arts would be impossible. The art 
of poetry itself is possible because words have meanings that are 
partly evocative and partly referential. That is to say, words are 
capable, as symbols, both of arousing feelings and of indicating objec- 



DEVELOPMENTAL CHANGE o' 

tive events and things. A picture, again, is a symbolic pattern that is 
partly evocative, partly referential. It conveys the artist’s feeling and 
it refers to something objective. At least this latter function is usu¬ 
ally present, although “nonobjective” art tries to get away from it. 
Music, again, is a system of symbols that is almost entirely evocative 
and has virtually no referential meaning whatsoever. Nevertheless 
music clearly is a system of symbols, for to regard it simply as an ab¬ 
stract pattern of sound and rhythm, held together in purely logical re¬ 
lationships, is a position that does not correspond to experience as old 

as the human race and as wide as the world. 

Symbolism and abstraction, therefore, are of immense importance 
and of indispensable value. But along with this goes the danger of 
verbalism. This also is possible because words have power. Verbal¬ 
ism is a vague response to symbols without any real grasp of their 
significance—a response to symbols without the supporting differen¬ 
tiations and integrations that give them meaning. Verbalism is con¬ 
stantly present, both in school and out. When people believe that it 
has been “scientifically proved” that a certain toothpaste prevents de¬ 
cay, it is clear that they have never really singled out from experience 
the concept of scientific proof, so that the term has no exact meaning 
for them and only evokes a vague respect. When it turns out that 
rural school teachers at a county institute think that the United States 
Minister to China is a Presbyterian clergyman, the trouble is not that 
they lack a certain nugget of information but that certain distinctions 
and insights, certain differentiations and integrations have never 
established themselves in their social thinking. And of course our 
teaching practices constantly foster such verbalism. We have chil¬ 
dren recite on the boundaries of the various states when nothing is 
done to make sure that these boundaries are landmarks in their ex¬ 
perience instead of merely words. We have them recite on the number 
of acres in a square mile, although not one of them might be able to 
give even a reasonable guess about the number of acres in the school 
campus. The school inevitably deals with abstractions, words, sym¬ 
bols, because without them human mental development would be 
utterly impossible. They are, indeed, part of the essential stuff of en¬ 
lightenment. But it is always most urgently necessary to remember 
that merely memorizing abstract formulations does not produce devel¬ 
opment or enlightenment, and on the contrary tends to impede both. 

Practical Significance. The practical question clearly is how to use 
the process of abstraction for its enormous and essential values with¬ 
out falling into its dangers. In this connection two suggestions are 
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made again and again in pedagogical literature, both of which are 
sound enough as far as they go, but neither of which goes sufficiently 

I aY^ 

The first thing that is said is that children should develop a grasp of 
concepts, general principles, word meanings, and so forth, on a back- 
gi-ound of ample and concrete experience. This is perfectly true and 
sound doctrine. But it leaves certain key problems unsolved. How 
much concrete experience is enough? How should this concrete ex¬ 
perience be related to the abstraction to be understood? 

The next suggestion is that the concepts, ideas, principles, and ab¬ 
stractions, which it is hoped that children will grasp, must not be too 
difficult. Here again is a piece of eminently sound doctrine. Jersild, 
for instance, has very properly pointed out that many so-called mod¬ 
ern schools zealously attempt to teach concepts hopelessly beyond the 
range of children, such as the notions of technological development, 
government control, conservation, or political democracy. This, as he 
says, is “just as unrealistic from the viewpoint of the child’s interest 
and understanding as were some of the old-fashioned drills in history 
and grammar” (151, p. 398). We find the same thing in almost every 
field. In elementary-school music, for instance, there is often a stren¬ 
uous drive to teach the symbols of the score, which are abstractions 
of a decidedly high and intricate order. Kwalwasser (160) has help¬ 
fully shown that what usually happens is that the symbolism is sim¬ 
ply not understood, and this is just what we have to expect in all 
such cases. Obviously the symbolism, the system of abstraction, must 
be within the child’s range. But this alone does not solve the practical 
problem. Just how difficult is too difficult? Just how difficult is diffi¬ 
cult enough? How are we to tell? Abstractions are necessary. To 
weed them all out would be to denature teaching and to check devel¬ 
opment. Admittedly we must not try to impart those that are impos¬ 
sible. But how to choose the right ones? How to teach them so that 
they will really be grasped and bear fruit in strong and sure growth? 

The answer is not to try to avoid all abstractions, nor to leave every¬ 
thing to chance in the belief that insight will come in a flash from 
heaven, nor to lay them out in some blueprint order of graded diffi¬ 
culty. The answer is to teach in such a way that the operational 
meanings of words, concepts, formulae will always be uppermost. 
What is the meaning of addition as an operation, as a process, as some¬ 
thing one does? It is not a word, associated with certain verbal rules. 
As a process it is a putting together of groups of things, and the words 
and symbols used are agencies for spotting the high points of this 
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process and recording its results. This always is the thing to stress. 
What do a series of marks on music-staff paper indicate as an opera 
tion to be performed, as an actual experience? They indicate a pat¬ 
tern of tone and rhythm to be heard, produced, enjoyed, recorded. 
This again is the thing to stress, rather than treating them as an in¬ 
tricate cipher or code with its own elaborate internal rules. 

The examples of teaching presented in connection with integration 
further illustrate this mode of approach. The setting is concrete and 
has the character of reality? Yes! It is abundant and profuse? 
Again, yes! This is all to the good and indeed necessary. But there 
is another necessity also. The children do something about it. It is 
not just presented to them. It contains a problem, and they proceed to 
solve it. In working on this problem, differences are thrown into relief 
that would not otherwise be noticed. Connections and interpretations 
appear that would not otherwise emerge. In and through this process 
of reciprocal differentiation and integration, the symbols, words, con¬ 
cepts, abstractions take on meaning and it is an operational meaning. 
They may not, and indeed will not be completely understood. But 
understanding will be authentic so far, which is all that can ever be 
asked, and an altogether different matter from memorizing the sym¬ 
bols without any understanding at all. 


DEVELOPMENT IS A PROCESS OF EMERGING PRECISION 

Basic Psychology. Teachers need to understand that accuracy, pre¬ 
cision, detailed and specific information, exact control, and finely 
graded responses, on which the school tends to put such a premium, 
are outcomes of growth. 

It is, of course, very obvious that immature behavior is crude and 
inexact. The motor responses of a young child are clumsy and indefi¬ 
nite. The social reactions of a four-year-old are, from the adult stand¬ 
point, crude and awkward. He tends to assert himself with others by 
grabbing, snatching, scuffling, quarreling, and a rather blatant nega¬ 
tivism. Exactitude in word formation and in statement takes a long 
time to establish itself. As for the sense of time, much development 
must go on between the period when the child says, “Mother is coming 
for me pretty soon,” and the period when he can look at the clock and 
say that she is coming in forty minutes. And he is aware that the re¬ 
volt of the Colonies took place “long ago” many years before it can 
mean anything to him to say that it happened in 1776. 

What is just as true, though perhaps not quite as obvious, is that 
these early crude responses, while they are certainly not altogether 
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right, are certainly not wholly wrong. Of course we may get what 
seem like sheer errors. We ask a child where the waves come from 
and he says that they come from Buffalo. But even this needs diag¬ 
nosis. It may not be a pure error. He may be making a joke, or ex¬ 
pressing a covert annoyance or boredom. In other words, he may not 
be responding to the question at all, just as in another situation he 
may make an answer in an attempt to please the teacher rather than 
to deal with the matter supposed to be in hand. Hopeless and egre¬ 
gious errors are possible anywhere—in arithmetic or history, for in¬ 
stance—but they may very well be expressions of bewilderment or 
alarm, and if so the significant thing about them is not so much 
their falsity as their irrelevance. When we get a response that is truly 
relevant to the problem that has been set up, it may be inadequate 
from an adult standpoint but usually it is to some extent legitimate. 
The inveterate use of objective tests in school work gravely falsifies 
the psychological picture because it represents in black and white what 
really contains a whole spectrum of colors and shades. 

All this is true because the advance toward precision is part and 
parcel of advancing differentiation, advancing integration, and ad¬ 
vancing control by functional symbols and abstractions. It is en¬ 
tirely correct to say that the revolt of the American Colonies took 
place after the defeat of the Armada. It is correct but more adequate 
to say that it took place long afterward. It is correct but still more 
adequate to say that it took place about 200 years afterward. Finally, 
it is still more adequate to say that it took place 188 years afterward, 
but here the correctness is neither greater nor less than in the former 
statements because all of them are correct. 

If we wanted to push the matter still further, this would be possible. 
One could determine how many months, how many weeks, how many 
hours elapsed between the moment when the Spanish navy abandoned 
the attack and the other moment when the shot was fired on Concord 
bridge. History textbooks do not carry precision to such a degree of 
refinement. Why not? Because precision is never absolute; it is only 
sufficient for the purpose involved. The child’s comparatively crude 
mental, social, emotional, and motor performances are sufficiently 
exact to achieve his ends. So are the comparatively exact performances 
of the adult and the extremely exact performances of the specialist. 
Development always consists in the explication of meaning, and mean¬ 
ing is made explicit enough for purpose to fulfill itself, and no more. 

Practical Significance. It is quite hopeless to begin a developmental 
sequence with an insistence on fine precision and high accuracy. The 
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recommendation has been made that in the lower grades the arithmet¬ 
ical combinations should be learned to an accuracy of 997 in 1,000. It 
is sometimes claimed that pupils should practice pieces of music with¬ 
out any mistakes and particularly that no mistakes should be made 
the first time over. Often great stress is laid upon learning lists of 
names and dates in history, lists of rivers and boundaries and products 
and capital cities in geography; and teachers often feel that they 
should be learned to the highest possible degree of accuracy. These 
are examples of impossible standards, which are hopeless for the rea¬ 
son that such accuracy is the end result and not the beginning of 
development. 

Moreover such standards are not only hopeless but destructive. In 
any field whatsoever the basic essentials are not the details, but the 
significance. To insist on perfectly right answers and to ignore wrong 
methods and faulty thinking is psychological falsification of the first 
magnitude. And if the whole stress is placed on getting every detail 
perfectly right, it is absolutely certain that attention will be deflected 
from vital meanings. It is far more important to understand the 
process of multiplication and to show such an understanding by an in¬ 
telligent mode of attack than to do twenty sums by rule of thumb and 
get them all correct. It is far more important to convey one’s thought 
by a vivid metaphor or an expressive turn of phrase than to write a 
composition in which the only compensation for dullness and mental 
confusion is an absence of errors in grammar and spelling. 

It is often argued that if pupils are allowed to make errors in the 
early stages of development, these errors will become ingrained and 
may never be overcome. This can certainly happen. The issue is im- 
portant, and it is necessary to get the rights of it. 

a. In the early stages of development along any line, imperfections 
are absolutely unavoidable. A certain degree of superficial correctness 
can be produced, but if we look below the surface, the most serious in¬ 
adequacies and weaknesses are certain to be found. Children can be 
taught to give the right answers for the number combinations when 
questions are framed in the accustomed way, but if the form of the 
questions is varied their failures quickly reveal a lack of insight into 
what the combinations and processes mean. They can be taught to 
rattle off a list of names and dates, but a little digging shows a failure 
to understand the sequence and significance of events. They can be 
taught grammatical rules and spelling lists by rote, and yet bad gram¬ 
mar and poor spelling appear in their letters. They can be taught the 
correct notes of a song or a piece of instrumental music, and yet their 
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singing and playing can show a complete lack of musical feeling. In 
one famous investigation such hidden deficiencies were revealed in the 
most striking way. The schools of Quincy, Mass., had apparently been 
getting very good results in reading, the evidence being the ability of 
children to read aloud in examinations conducted by the Board of Ed¬ 
ucation. A change in the examining procedure revealed that most of 
these children had simply been reciting from memory with the book 
held open before them.® 

b. It would seem, then, that we can have superficial correctness or 
fundamental correctness, and that we cannot possibly have both in the 
early stages of growth. Which, then, shall we choose? Clearly the lat¬ 
ter. When English expression is taught as a conveying of meanings, 
when mathematics is taught as an insight into relationships, when his¬ 
tory is taught as an understanding of the sequence of events, when 
musical performance is taught as the projection of aesthetic values, 
there will certainly be early imperfections in grammar, spelling, punc¬ 
tuation, knowledge of specific dates, computation, or note accuracy. 
But there is every likelihood that such imperfections will clear up in 
the course of time, because a developmental process has been inaugu¬ 
rated. The learner finds that in order to make such meanings more 
and more explicit, details must come more and more under control. 
But if, instead of emphasizing meanings, we emphasize details that 
can only be significant at a considerable level of maturity, and if we 
try chiefly to get such details right, we shall not only fail but also 
errors are very likely to become ingrained because no self-corrective 
process has been set going. 


Suggestions for Further Reading 

The first six readings suggested for the preceding chapter also bear on the 
topics discussed in the present chapter. These six readings are general treatments 
of the developmental process. The additional readings here suggested deal with 
certain specific types of development, and serve to provide illustrations of the 
general considerations. 

1. K. M. B. Bridges, “Emotional Development in Early Infancy,” Child Devel¬ 
opment, 1932, Vol. 3, pp. 324-341. A remarkably clear-cut analysis of a phase of 
development, illustrating the general characteristics of the process. 

2. Arnold Gesell and Frances L. Ilg, The Child from Five to Ten, Harper & 

3 This, it should be said, happened many years ago in connection with the 
“Quincy New Departure.” For a brief account see Edward H. Reisner, The Evo¬ 
lution of the Common School, The Macmillan Company, New York, 1930, look¬ 
ing up “Quincy” in the index. 
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Brothers, New York, 1946. This book presents numerous “growth gradients” that 
are excellent illustrative material. 

3. James L. Mursell, Education for Musical Growth, Ginn & Company, Boston, 
1948: Chaps. 3 and 4. These chapters apply the general characteristics of devel¬ 
opment and developmental change to music. 

4. Anita Riess, “An Analysis of Children's Number Responses," Harvard Edw- 
catwrial Review, 1943, Vol. 13, pp. 149-162. A striking account of the early phases 
of development in relational thinking. 


Suggestions for Discussion and Study 

1. Examine the examples of differentiation presented in this chapter, and 

show how integration is also involved in all of them. 

2. Show just how increasing precision arises out of differentiation and integra¬ 
tion in such cases as getting the notes of a piece of music exactly right or grasp¬ 
ing dates in history. 

3. Just how can the learning of abstract symbols in arithmetic or chemistry or 
music help the developmental process? Can it also hinder? 

4. We all seem to feel it very important to know the names of things or of 

people. Why should this be so? 

5. The conception of the “fundamentals” of various subjects has been very 
prominent in educational discussions. What conception of the “fundamentals” is 
involved in this account of developmental change? Discuss the question in con¬ 
nection with various specific subject-matter fields. 

6. Such a teaching organization as the Sixth Grade Toggery Exchange clearly 
promotes growth in several directions. Is this legitimate? Would this be true of 
any good teaching organization? Why does this particular instance fall within 
the social-studies area? 

7. Consider the ordinary textbook-recitation lesson, taking account both of 
the studying of the assignment and the class recitation. Why is this usually a poor 
way to promote differentiation and integration? 

8. In what important respects does the school tend to put an illegitimate 
emphasis on premature precision? What ill effects come from this emphasis? 

9. What is meant by verbalism? Why is it a perversion of the developmental 
process? In what respects does the school tend to produce it? Why should this 
be so? 

10. What is the cure for verbalism? Discuss this in connection with various 
subject-matter fields. 

11. From the present chapter, from the suggested readings, or from any other 
sources assemble a number of actual instances of development, and show how 
they exemplify the four aspects of developmental change. 

12. Could one describe progress in science as a process in which meanings are 
made more explicit? Would the various aspects of developmental change be in¬ 
volved? See if you can find some actual examples of scientific progress that bear 
upon these questions. 



CHAPTER 4 


DEVELOPMENT AND LEARNING 

LEARNING IS A DEVELOPMENTAL PROCESS 

What the words “Learning” and “Development” Mean. Except for 
those changes in behavior produced by sheer maturation or organic rip¬ 
ening, the distinction between learning and development is arbitrary 
and conventional rather than real. 

We ordinarily use the word “learning” for a comparatively brief se¬ 
quence with a definite terminus. The child “learns” to add but 
“grows” in relational thinking. He learns about the Declaration of 
Independence but grows in understanding of history. He learns to 
sing a certain song but grows in musical responsiveness. Yet even this 
distinction is quite hazy. Learning to read is a lengthy process in 
which efficiency increases through the years. It might just as well be 
called growth in reading ability. The same would be true of learning 
the violin technique or learning to paint pictures. There are a great 
many cases of long-term improvement where the words “learning” and 
“development” could be used interchangeably. 

Again, we ordinarily think of learning as a process which goes on un¬ 
der very special conditions, for instance where a practice situation is 
set up, and exercise and practice materials are used. But this criterion 
also is vague. On the one hand, a process of development also re¬ 
quires suitable conditions. For instance, musical development re¬ 
quires suitable stimulation and a suitable setting. And on the other 
hand, learning often takes place where there is no practice situation in 
the ordinary formal sense, as when a child or a stranger very quickly 
picks up the ways of a new group with which he is associated. 

This vagueness in common use reflects a basic and most important 
truth. Learning and development are not different in kind. The 
learning process is itself a developmental process. It must be so con¬ 
sidered and so treated if it is to be properly handled in practice. 

Basic Psychology. 1. An immense number of realistic studies of 
various kinds of learning in various situations bring out again and 
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again the fact that it has all the characteristics of the developmental 
process. 

In one revealing investigation of motor learning (269, Snoddy), the 
subjects were given the task of tracing a six-pointed star that they 
could not see directly but only in a mirror. This is quite a difficult 
job, as anyone can readily find out by trying it. In the experiment, 
the star was laid out as a metal groove, the tracing was done by a 
metal stylus, and the whole equipment was wired for electricity so that 
each time the stylus touched the side of the groove a record was made. 
Whenever a new subject started on this undertaking, he always found 
it very hard. What happened was that a confusion of impulses was 
set up. What looked like the right direction in the mirror turned out 
to be wrong when it was tried. The combined pushing and pulling 
that this produced was always more or less troublesome, particularly 
so at the angles. In fact the subject would often get the stylus wedged 
at a turn and be unable to move it at all, in spite of energetic 
efforts. Only one type of early practice seemed to be effective. It had 
to be slow. It had to be easy. It had to be concentrated on accuracy 
rather than on speed, and yet the subject had to avoid worrying if 
accuracy were not achieved. The practice periods had to be short, 
with frequent recesses. The more the subject worked under pressure 
in the earlier stages, the worse he did; and if he worked always under 
pressure he might never learn at all. As the controls began to emerge, 
however, the practice periods could be longer, the pressure could be 
greater, and it became more and more possible to emphasize speed. 

Now this has all the look of a developmental process. In the early 
stages the subject had to identify the right impulse in spite of the con¬ 
fusion of the mirror image; in other words, to differentiate. Then he 
had to combine one right impulse with another right impulse as he 
went round the corners of the star; in other words, to integrate the 
impulses. In the early stages he should have accuracy rather than 
speed in mind, although without worrying about it; and it was only 
in the later stages that precise and reliable control appeared. The 
controlling purpose was always very important; this was to get the 
pattern clear in spite of the confusion produced by the mirror. Obvi¬ 
ously this job of motor learning was entirely different from setting up 
the right responses at first and then stamping them in. Rather it was 
the organization and development of a pattern, and its refinement and 
stabilization. Putting the point otherwise, what happened was that 

the meaning or the relationships of the situation were made more and 
more explicit. 
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In another investigation, which has become almost a classic, the 
same story is repeated. This investigation had to do with the acquisi¬ 
tion of the “telegraphic language,” i.e., the Morse code on the tele¬ 
graph key. It turned out that when a person practices the Morse code 
he makes progress in a well-defined sequence. First of all he has to 
learn the separate letters, which are, of course, patterns of dots and 
dashes. He picks up his alphabet fairly soon, and so there is a quick 
increase in speed at the beginning. Then for a long time he goes no 
faster, because he has to spell out each word letter by letter. Then, 
rather suddenly, his speed increases a great deal; and the reason is 
that letters have begun to combine into words, so that now he can take 
each word as a total pulse of coordination instead of spelling it out. 
Then again his advance strikes a plateau on which he stays for a long 
time. But if he keeps at it there is another spurt, this time because 
words are combining into whole phrases, which in turn become the 
units of coordination (36, 37, Bryan and Harter). 

This again has all the look of a developmental process. First, the 
letters of the alphabet must be clearly differentiated. It takes a good 
deal of time to get each one so that it is sharp and distinct under all 
circumstances. When this differentiation is established, new connec¬ 
tions and organizations appear in the shape of word coordinations; in 
other words, integrations are achieved. As these in turn are made defi¬ 
nite and stable, they combine into larger and more complex integra¬ 
tions. Moreover the study showed that the factor of purpose is ex¬ 
tremely important. Some of the subjects were telegraph operators of 
20 years experience who had stuck at a low rate and given up hope of 
improvement. But under the stimulation of the experiment every one 
of them radically increased his efficiency. This, once again, is entirely 
different from the establishment of the correct responses right at the 
beginning and then grinding them in. Progress depended precisely on 
getting away from the early letter-wise controls to something better. 

A third investigation deals with a type of learning which seems very 
different from those just considered. Yet it has the same features. A 
very careful scrutiny was made of the specific learnings actually in¬ 
volved in a conventional course in ninth-grade algebra. The content 
of the course was analyzed into a number of specific challenges or 
“functions,” e.g., the use of the formula A = simple linear equa¬ 

tions, the use of brackets, verbal problems of various kinds, and so 
forth. The number of times each one of these functions appeared in a 
test situation was noted, and the percentage of pupils succeeding with 
each one each time was recorded. Ninety-four boys were used as sub- 


I 
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jects. When results and learnings were studied in this realistic way, it 
was found that there was remarkably little improvement during the 
course. Many of the boys did worse on many of the functions than 
they had done at first. This was partly but not wholly accounted for 
by the fact that in the latter portions of the work the functions of chal¬ 
lenges might appear in more difficult forms. The striking point, how¬ 
ever, was this: Those who were able to meet a given challenge the first 
time it occured showed improvement as the course progressed. Those 
who failed with it the first time did not improve. What this means is 
clear. An integration had to establish itself, an insight had to be 
achieved, before there could be any progress. Improvement did not 
depend on a process of stamping in, or habit formation (145, Jackson). 

2. So much for positive examples, many more of which could be 
cited, that clearly show the developmental character of learning. But 
also there is a mass of negative evidence which shows that learning is 
not mechanistic in character. 

Some years ago a very careful investigation, which had all the na¬ 
ture of a crucial experiment, was devised in order to discover the effect 
of sheer repetition on learning (82, Gates). Since improvement in 
a learning situation can in many cases obviously be due to improved 
methods of work or to better understanding, tasks were selected in 
which such factors would be reduced to a minimum. One such task 
was learning to tap rapidly with a blunt pencil. Certainly there is 
very little technique and understanding involved in this. Eighty-two 
children were given practice three times a day for 18 days. It was 
thought that this would bring them well up to the limit of any im¬ 
provement that might be due to methods of operating. Then they 
were divided into two groups. The practice group continued with 
three daily practice periods for 76 days. The control group had no 
practice. At this point, the former group was well ahead of the lat¬ 
ter. Yet when the control group started to practice again, it caught 
up with the others very fast. Moreover at the end of six months with¬ 
out any practice, the two groups had both lost a great deal of their effi¬ 
ciency, and were just about equal. What this experiment shows is that 
a great deal of sheer repetition has very little effect on efficiency. To 
practice three times a day for 76 days without any marked or lasting 
advantage seems a convincing argument against this particular method 
of work. Besides the practice on tapping, another type of learning was 
used in this investigation, namely, learning to remember digits pre¬ 
sented orally; and the findings were comparable. 

In another investigation of a somewhat different kind, a group of 
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children whose average age was 29 months were given systematic prac¬ 
tice in buttoning their clothes, cutting with scissors, climbing on play¬ 
room equipment, and so forth. Every effort was made to emphasize 
and improve the right movements, to eliminate the wrong movements, 
and to develop speed and accuracy. At the end of the period of prac¬ 
tice and instruction, which lasted for 12 weeks, they were superior to 
a control group of comparable maturity who had not received any in¬ 
struction. But a week later the control group was almost as good at 

these motor performances without any directed practice at all 
(126, Hilgard). 

This last study is typical of a considerable number of investigations 
in which very young children have been given some kind of directed 
practice, have gained a fleeting benefit from it, but a short time later 
have been found to do no better than children of similar age who had 
received no special practice at all. They all go to show that, at ages 
when children are maturing and growing very rapidly, directed prac¬ 
tice on performances within their capacity does have some effect; but 
that any such effect is transitory, and that unpracticed individuals 
soon make up the leeway. So it is concluded that, at these ages at any 
rate, closely focalized practice is pretty much a waste of time. The 
interpretation often suggested is that improvement in performance at 
these levels is due chiefly to maturation or inner ripening. This, how¬ 
ever, is an oversimplification. In the experiment just described, the 
instructor tried hard to eliminate wrong movements and to encourage 
right ones, i.e., she did her best to establish proper differentiations and 
integrations. She met with some success. But it would seem that the 
activities of everyday life combined with maturation helped these in¬ 
fants about as much as they could be helped. Certainly this would 
not be true if the learning depended on the establishment and fixation 
of habits. If this were the case, it would be quite possible to set up the 
proper habits and to grind them in; and the children with whom this 
had been done would come out much more eflicient than those who had 
not gone through the process, and would stay more eflBcient. The 
truth of the matter actually was that a developmental process, involv¬ 
ing both maturation and experience, was going on anyhow, and that 
with such young children nothing much could be done to speed it up. 
It is this developmental process, and not a sequence of habit forma¬ 
tion, that accounted for the improvement. 

3. A compact summary of the psychological considerations that have 

been presented comes to this. On the negative side, the process that 
we call learning certainly does not depend on sheer repetition or on the 
ingraining of certain ways of responding established from the first. 
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This should be perfectly obvious from common-sense, everyday ex¬ 
perience, for we do all kinds of things, such as dressing ourselves, writ¬ 
ing with a pen, walking, and so on, a great many times without any 
noticeable improvement. The sensible conclusion would be that learn¬ 
ing does not depend chiefly on repetition. The experiments here cited 
bear this out and they bring up the further and quite vital point that 
in order Jo improve we must not stick to our initial ways of perform¬ 
ing, but somehow or other create new and better ways. 

On the positive side, learning and improvement do depend on the 
explication of meaning. It was the meaning of the six-point star, the 
meaning of the Morse code, the meaning of the algebraical function— 
i.e., its internal system of relationships and its implications—^that had 
to be grasped in order to improve. The process of grasping such 
meanings, or of making them explicit, is the process of learning. And 
this was precisely our general characterization of the process of devel¬ 
opment. Such, indeed, is the nature of learning everywhere. If a per¬ 
son wants to learn the content of a passage of prose, it will help a great 
deal if he is given advance questions about the main points and about 
each paragraph to keep in mind while he reads, if he is told to look 
for and try to remember the central thought and its relationship to the 
title, and if he is given a fairly clear preliminary idea of what it is 
about and what to get out of it (231, Reed). One might call this the es¬ 
tablishment of an eflficient reading technique. Or one might call it a 
matter of bringing out, i.e., explicating, the meaning. The two ways of 
putting the matter amount to just about the same thing. Also one 
might say that such helps and hints tend to direct the processes of dif¬ 
ferentiation and integration because they tend to show the reader to 
distinguish what is important from what is secondary, and to bring the 
important points into relationship with one another. So here, too, 
even in what may be quite a short-term sequence, even in the rather 
humdrum job of reading an ordinary lesson assignment, a develop¬ 
mental process goes on, and the job of learning will only be well done 
if it conforms to the characteristics of that process. 

Practical Significance. 1. The basis of any effective organization of 
learning is to center upon and emphasize meaning. The following 
example illustrates what this involves in practice. 

A second grade was given this reading selection: 

Father was going to the store. 

Jane was going to school. 

Jane rode on a bicycle. 

Father walked. 

Mother waved to Jane. . . . 
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In dealing with it, the teacher asked these questions. “Who rode on 
a bicycle? Who waved to Jane? Who walked? Where was Father 
going?” It would have been better to have used questions calling for 
rearrangements or superior integrations rather than the reproduction 
of factual statements, as for instance: “Was Jane going to the store? 
Did Mother go with Jane? Was Father going to school? Did Mother 
wave to Jane?” (64, Douglas and Spitzer, pp. 17-18.) 

Again, a complete classroom test in fourth-grade science is as fol¬ 
lows: 

1. What color is the north pole of a compass needle? 

2. Is the compass needle a magnet? 

3. Will a magnet pick up sticks? 

4. Will a magnet pick up paper clips? 

5. Where is the magnetic North Pole? 

Superior questions on a higher level might have been (64, p. 18): 

1. What is a good reason for coloring the north pole of a compass needle? 

2. How can you show that a compass needle is a magnet? 

The idea of always emphasizing meanings is practical and feasible 
enough. In written English, center upon the thought content and its 
effective expression. In reading, center upon comprehending what the 
author says. In history, center upon understanding events in their 
time sequence, and on grasping their significance. In mathematics, at 
all levels, center upon insight into relationships and logic. In music, 
center upon the tonal-rhythmic pattern and its expressive values. In 
drawing and painting, center upon the organization of the picture as 
an expressive agency. 

2. In this emphasis upon understanding and meaning the following 
points are of great importance. 

a. Understanding is the ability to act or feel or think intelligently 
and appropriately about a situation. 

When a geometry student sees the usefulness of the Pythagorean theorem 
for laying off the corners of a tennis court, we may be sure that he has some 
understanding of that theorem. When a fifth-grade pupil by means of his 
maps discovers for himself a probable connection between the physical fea¬ 
tures of a region and the manner of life of its inhabitants, we may be sure 
that he too has some understanding, in this case of the geographical principles 
involved. And when a primary-grade pupil translates the statement “five plus 
two equals seven” into a concrete representation, by settmg up one group ot 
five objects and another of two objects and then combimng them mto a new 
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group of seven, we may be sure once again that he also has some understand¬ 
ing, this time of the abstract relationships in the statement (30, Brownell and 
Sims, p. 27.) 

To understand something, therefore, involves not only more than the 
ability to repeat it but is different from that ability. It indicates the 
ability to use or to apply what is understood, perhaps in explaining it 
to others, perhaps in connection with some personal problem or issue. 

b. Understandings vary in definiteness and completeness. They are 
not either perfect, or nonexistent. Consider, for instance, the reaction 
of three third-grade pupils to the question: How much must I pay for 
three 19-cent booklets? One simply gets the right answer. Another 
experiments with computation, finding that if the price of the booklet 
were 20 cents, the total to be paid would be 60 cents, noting that each 
costs one cent less than 20 cents, multiplying the one cent by 3, deduct¬ 
ing 3 from 60, and coming out with the right answer. Another wants 
to find out if he has enough money in his pocket to buy the three books, 
and so he counts out the price for each booklet three times and reaches 
the answer of 57 cents, though with less mathematical understanding 
than the second pupil (30, Brownell and Sims, p. 27). 

Or again, two fourth-grade groups learn to sing the same song. One 
group spells it out laboriously note by note from the score. The other, 
under the guidance of the teacher, grasps its melodic contour, its 
phrases, and its rhythmic content. Both learn the song, but there is a 
very appreciable difference in the musical responsiveness and insight 
involved. 

This point, that understanding or the grasp of meaning is not an all- 
or-none affair, has very far-reaching practical implications. One of 
those implications is that any test so devised that only completely right 
or completely wrong answers are possible is likely to give a false pic¬ 
ture of the mental processes and the realities of learning. This weak¬ 
nesses likely to be particularly striking in connection with the true- 
false test; for almost every statement that it contains may call for 
qualification and interpretation, and yet the form imposed on the re¬ 
sponses makes anything of the kind impossible. The more we recog¬ 
nize the real nature of learning, the more suspicious we are likely to 
become of results and evaluations executed simply in black and white. 

c. Understandings should usually be verbalized. To reach through 
discussion and to formulate in clear language the nature of the process 
of addition, of fractions, of a geometrical proof or an algebraical for¬ 
mula, of the significance of a sequence of historical events or a social 



102 DEVELOPMENTAL TEACHING 

problem, of the values and limitations of a piece of written English 
of a piece of music that has been heard or performed, or of a picture 
are valuable ways of clarifying meanings. These are all correct and 
desirable uses of language and abstractions, whose functions, as we 
have seen, are to sharpen up and define the differentiations and inte¬ 
grations through which development takes place. Language is badly 
used in connection with learning when it becomes a substitute for gen¬ 
uine operational thinking. It is well used when it helps such thinking. 

3. There is certainly not much use in relying on increasing the sheer 
amount of work and practice as the chief way of getting better learn¬ 
ing and better results. All this follows very clearly when it is under¬ 
stood that learning does not depend on repetition and the mechanical 
establishment of connections. It is borne out amply by attested ex¬ 
perience, some of which has already been mentioned elsewhere. Teach¬ 
ers should remember the meager and spotty information possessed by 
children about the war, in spite of hearing about it a great deal, and in 
spite of its urgency, of which they were by no means unaware. Are 
school subjects, which do not have anything like such a monopoly of 
emphasis and attention, at all likely to be better learned, even if the 
pressure to learn them is stepped up somewhat? 

There is an interesting investigation, which confirms the doubt about 
pressure tactics as the efficient way to get better learning. One group 
of sixth-grade children was intensively taught time concepts in connec¬ 
tion with history throughout its whole year of .schooling. Time charts, 
time lines, diagrams showing simultaneous events in different places, 
and so on were freely and persistently used. Another group was taught 
history, which, of course, involved chronology, but time relationships 
were handled more or less incidentally. Early in the seventh grade 
both groups did just about equally well on a test of time concepts. 
Thus a course which had a rich historical content, but in which there 
was no special emphasis on time factors, actually brought about as 
good learning of time concepts as one in which they had been strongly 
emphasized. And in other respects, this latter course had values much 
exceeding those of the former (218, Pistor). 

An unpublished experiment known to the present writer shows much 
the same thing in connection with music. Children came to a certain 
junior high school from a number of county rural schools. In some of 
these schools there was quite a determined effort to teach the children 
to read the musical score. In others no such effort was made, music 
being taught in quite a variety of ways but not with much stress on the 
notation. In the required general music course at the junior high 
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school, the score was taught in connection with a range of musical ac¬ 
tivities, including part singing. At the end of three months there was 
no discernible difference between children from the reading and the 
nonreading programs in so far as their ability to deal with the notation 
was concerned. 

If one puts results of this kind together with the findings to which 
reference has already been made, they show that enormous increases in 
time spent on spelling, the social studies, etc., do not reflect themselves in 
better achievement. Meaningful learning, not routine learning, is the 
answer. For results, no routine drive can compare with meaning. 
This certainly does not imply that pupils will not work hard or need 
not work hard when their work is consciously centered on understand¬ 
ing. To revise an English paragraph so that it says exactly what one 
wants to say, to develop and polish up a sequence of mathematical 
thinking so that it is watertight and well stated, to refine the delivery 
of the melodic line of a song so that the expressive intentioii comes 
through clearly—^these are not easy undertakings. But they are fas¬ 
cinating, because they consciously involve the explication of meaning, 
which is an entirely different matter from dull and meaningless pound¬ 
ing. And just because they are fascinating, pupils are likely to work 
at them with a zeal that no pressure from a taskmaster can duplicate. 

4. There should be no break made, in thought or in practice, between 
the so-called higher mental processes and the routine or lower mental 
processes. Psychological investigations have brought out a relation¬ 
ship here that is interesting and instructive. The fact that a person is 
a patient plodder who does well on a sheer memory test is a poor guar¬ 
antee that he will do well with challenges to problematic thinking and 
original constructive mental activity. On the other hand, the person 
who thinks well is likely to have a larger and more reliable and perma¬ 
nent fund of information than the plodder and to be efficient on what 
are called the routine or tool skills.^ The reason is that the good 
thinker gets his information as it is always gotten best, namely in and 
through thinking, so that it is assimilated into the texture of his under¬ 
standing, and deals with the tool skills, such as computation or punc¬ 
tuation, by understanding what they are all about. The practical 
bearing of this is clear. It is not good procedure to teach some people 
by routine drill and others by an emphasis on meaning. It is not good 
procedure to teach some things by routine drill and others by way of 
understanding and insight. Good procedure is to approach everything 

1 Those who wish to follow up this line of thinking should compare Judd (154) 
and Thorndike (286). 
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through understanding and through meaning, and to help everybody 
do the best job of thinking of which he is capable. 

The Organic Pattern of Learning and Development. We are now in 
a position to get an intriguing and comprehensive picture of the whole 
psychological sequence that it is the business of developmental teach¬ 
ing to promote. The great astronomical universe, so far as we know, 
is a comprehensive system. It contains within itself subsystems, or 
subuniverses. These again contain within themselves subsidiary sys¬ 
tems, of which our own sun with its attendant planets is an instance. 
These subsidiary systems, again, are composed of matter, made up of 
molecules and atoms, which again are systems similar to the vast scheme 
of the solar arrangement itself. Modem physics and astronomy have 
given us the overwhelming and marvelous picture of an infinite hier¬ 
archy of systems within systems, all organized on similar principles. 
This, too, is the picture of the developmental process. There is the 
total development of the whole personality. This comprises subse¬ 
quences of development, which are called growth gradients or develop¬ 
mental lines, and are less extensive and often shorter in duration. 
Within these again are still more subsidiary sequences, which we call 
learnings, but which have all the characteristics of the total develop¬ 
mental process in its widest aspects. 

Our analysis so far throws up two crucial questions about these sub¬ 
sidiary sequences of development, or learnings. When should any 
given learning take place? How should it be organized? To a dis¬ 
cussion of these issues we now proceed. 


WHEN TO LEARN 

The question of when to start learning anything is practically very 
important and it has been widely discussed. What is the proper time to 
take up fractions, long division, beginning reading, handwriting, alge¬ 
bra, the study of the musical notation, or creative work in the arts? 
These are samples of the issues involved. Various unsatisfactory an¬ 
swers of different kinds have been proposed from time to time. The de¬ 
velopmental point of view provides the constructive solution. 

Basic Psychology. There are three well-known approaches to the 
problem of when to teach or learn anything, or of grade placement, 
which, in spite of their wide acceptance, do not seem tenable. It is nec¬ 
essary to consider all three carefully, both because they are important in 
themselves and have a great influence on practice, and because an imder- 
standing of their defects throws much light on the basic concepts of de¬ 
velopmental teaching. 

1. The proper time to learn and teach anything depends on a logi- 
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cally organized sequence of preparation. This is the first of the three 
illegitimate approaches to the problem. It is widely accepted, has a 
very extensive influence, and superficially seems very reasonable. Ad¬ 
dition must come before subtraction and both before multiplication. 
Arithmetic must come before algebra. Grammar must come before 
language. The details of the score must come before note reading. 
The alphabet must come before language reading. Medieval history 
must come before modem history. Technique must be learned before 
it is used in functional situations. These are just a few of the innumer¬ 
able working applications of the idea. It is defended on two grounds; 
first, that no complicated ability can be acquired until its constituent 
elements have been mastered: second, that it organizes learning on the 
basis of the logic of the subject concerned. Neither proposition will 
stand up under analysis. 

a. The idea that no complicated ability can be acquired until its con¬ 
stituent elements have been mastered will not hold water. Written 
language is made up of words, and these in turn are made up of letters. 
But we know beyond any doubt that a good reader only sees about a 
third of what is actually on the page. There are many words that he 
does not directly notice, many others that he sees only in part; and he 
pays almost no attention to the separate letters. This is why it is per¬ 
fectly possible to learn to read without intensive attention to the alpha¬ 
bet, and in fact the best present practice in reading instruction does not 
emphasize the alphabet in the early stages. So, too, a pattern of lan¬ 
guage can be broken down into grammatical components; but it is en¬ 
tirely possible to reach high excellence in English expression without 
any knowledge at all of formal English grammar. There is a general 
principle that underlies and explains such phenomena and at first sight 
it may seem quite puzzling. It is this: A functioning whole is quite dif¬ 
ferent from the parts into which it can be broken down by some kind 
of analysis. One part of a certain celebrated test of musical ability is 
designed to show a person’s capacity for recognizing very small differ¬ 
ences in pitch. Now a musican certainly needs to recognize pitch dif¬ 
ferences; but he does this in one way in a musical situation, and in 
quite a different way when pitch differences are presented out of con¬ 
text. The true sequence of differentiation and integration is different 
from a formal analysis and recombination. It is one in which a central 
meaning is recognized from the first, though vaguely, and then grows 
clearer. The process of acquiring an ability has no close relationships 

to the constituent elements that can be recognized in that ability after 
it has been acquired. 

b. The idea of sequential piecemeal preparation is supposed to be 
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based on the logic of the subject matter. But really it is not. Take 
arithmetic, for example. The basic logic of arithmetic does not begin 
with addition and then move on through subtraction, division, multi¬ 
plication, fractions, decimals, etc. It begins with an imderstanding of 
number and the orderly arrangement of number. Addition, subtrac¬ 
tion, multiplication, division, and so forth, all radiate out from this 
central consideration as special manifestations or applications of it. 


Addition 


Subtraction 


Multiplication 


Division 


Fractions —^Decimals 



Logic of Arithmetic: False and True 

Or again, the logic of some dance form such as the fox trot is not a 
series of different steps. That logic centers on a certain rhythmic co¬ 
ordination, from which all the various steps radiate out. Development, 
either in arithmetic or in the fox trot, is a matter of getting this central 
consideration clearer and clearer, not of learning a series of operations 
one by one. So the teaching sequences which are supposed to exemp¬ 
lify the logic of the subject really do no such thing. They are not re¬ 
lated to it at all. Indeed they are falsifications of it. 

2. The second illegitimate approach to the problem of when any¬ 
thing should be learned and taught is based on the notion that difficult 
learnings, both mental and motor, should be postponed as long as pos¬ 
sible. This has been quite a popular doctrine in recent years. Thus it 
is said that long division is often taught too soon, and the same with 
fractions, that the study of the musical notation should be put off till 
the fourth grade, that the teaching of reading should be delayed, and 
so on. Such notions have been put into operation in a good many 
elementary schools, and in the high school there is a tendency to intro¬ 
duce algebra later than in the ninth grade. 
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The most celebrated application of this doctrine of postponement has 
been the putting off of arithmetic until the sixth grade (14, Benezet). 
Apparently there were no ill effects. The children seemed to learn arith¬ 
metic as well as if they had started much younger. There is, however, 
a catch in this argument. Children usually learn arithmetic very 
badly anyhow. Postponement did no harm. But also it did no appre¬ 
ciable good; and obviously what we want is improvement, not stand¬ 
ardization at a low level of efficiency. 

The psychological basis of this doctrine of postponement is that chil¬ 
dren’s capacity to learn improves as part of their general development. 
It is quite true that a person can learn better at six than at three, bet¬ 
ter at twelve than at six, better still at eighteen, and that his learning 
capacity reaches a peak at about twenty-two (287, Thorndike). The 
notion that the ability to learn anything is always greatest when one is 
very young is exactly the opposite of the truth. Moreover this is a 
matter, not only of theoretical psychology, but of practical experience. 
For instance, a course in beginning French was given to groups of high- 
school students and adults, the work being closely similar in the two 
cases. The high-school students were somewhat more highly selected 
than the adults, but the adults did consistently and markedly better 
(50, Chedeleur). The same thing appears again and again. Adults who 
begin the study of art or music usually move ahead much faster than 
children. It is very certain that in general the adult beginner in any 
field has an advantage rather than a disadvantage, so far as sheer abil¬ 
ity to learn is concerned. His disadvantages turn chiefly on lack of 
time, lack of will, and a feeling of self-distrust and humiliation at 
starting an elementary and “childish” study. 

Age, then, is no barrier to learning. Quite the contrary, in fact. 
This is true and also constructive and helpful. But it hardly means 
that all learnings should be postponed as long as possible. What is 
supposed to happen in the meantime? It may not matter whether 
some specific technique or some specific body of knowledge is acquired 
early. In fact, it does not matter. But what should be inculcated is a 
general orientation to a field, a general grasp of what it means, a gen¬ 
eral understanding of it. The earlier this comes the better, for it offers 
the very best possible approach to specific techniques and bodies of in¬ 
formation. The true answer is not mere postponement but a guided 
sequence of development. 

3. The last of our three illegitimate approaches to the problem of 
when to learn anything is the doctrine that the time depends on the ar¬ 
rival of a condition of “readiness.” This doctrine is very popular and 
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widespread today. It has been applied extensively in connection with 
the introduction of instruction in reading. Briefly, what it comes to is 
this. The child should have a wealth of free and stimulating experi¬ 
ences and activities. His powers of oral expression should be devel¬ 
oped by conversation and helpful guidance. He should have plenty of 
chances to use language for simple abstract reasoning. He should be 
brought along to a point where he can remember ideas, information, 
word forms, word sounds that he has heard. He should be helped to 
recognize similarities and differences in oral word forms and sounds. 
He should have achieved a fairly stable social adjustment and be able 
to take and follow simple directions and instructions. His interest in 
reading should be stimulated by seeing and handling books and maga¬ 
zines and pictures, by enjoying stories that are read aloud to him, and 
by associating with older children who are already beginning to be able 
to read for themselves. All this will bring him to a point, which a com¬ 
petent teacher can recognize, at which he will be ready for regular 
work in reading. Then, and not till then, reading instruction should 
commence (95, Gray). 

This idea of readiness as a stage or level at which it is proper to start 
has been most widely applied in connection with reading and exten¬ 
sively, though less so, to arithmetic. The proposal is to apply it to 
every learning in the curriculum, and it is hoped that sufiicient research 
will make this possible. It is very far from having been done. In fact, 
it probably never can be done, for the doctrine of readiness is itself 
fallacious. 

The whole notion is that there is a definite point in development that 
can be identified as reading readiness or arithmetic readiness. But this 
is a radical and disastrous error. The child is the same child six 
months after he has started reading lessons or arithmetic lessons as he 
was six months before he started them. He is just somewhat more 
mature aU over, and his general educational treatment should be much 
the same. He has not reached and passed a stage where formal in¬ 
struction, suddenly introduced, is the right thing for him. He still 
needs the same free contacts, encouragements, stimulating activities, 
challenging problems, social opportunities that he always needed. 
Such experiences were not for the specific purpose of getting him ready 
to study a reading primer or a lesson in addition. Nor is there any 
reason why, among such earlier experiences and activities, there should 
not be a great many that would really be the true beginnings of read¬ 
ing and arithmetic. Even in the kindergarten he could experiment 
with groups of objects and persons and start making discoveries about 
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their combinations, for instance by distributing materials or by notic¬ 
ing how many children were absent. Out of experiences of this kind 
the understanding of number, which is the basis of mathematics, could 
naturally grow, and they could grade almost imperceptibly into using 
the number symbols and thinking and working in terms of them. Or 


again, he can see notices printed on the blackboard or the captions of 
pictures in books or on the bulletin board and, without any forcing, 
experiences of this kind—and they can be multifarious—can merge 
into true reading. There need be no great moment when he is abruptly 
introduced to his first lesson in reading or to the addition combinations 
as something brand new. There need be, and indeed there should be, 
no identifiable line or level of specific readiness at all, but just a stead¬ 
ily advancing awareness of significant differences and significant com¬ 


binations and interrelationships, out of which evolves a power to oper¬ 
ate by means of abstract symbols. 

The fundamental objection to the idea of readiness is that it contra¬ 
venes the continuity of development. Music teachers are among those 
who have tried to take the notion over, usually without understanding 
it very well, and certainly without any such basis of research as exists 
in the fields of language reading and arithmetic. The way it works 
out in music is this. Up to a certain point, which is undefined, the 
child should have plenty of “rote” singing, plenty of listening, plenty 
of free rhythmic activity, some experience with toy instruments, and 
some “creative work.” When this has gone on for a certain length of 
time, the symbols of the notation should be introduced in a planned se¬ 
quence of lessons, the theory being that the child is now ready to stand 
the shock. What ought to happen is that, even in connection with the 
child’s earliest experiences and activities in school, the visualization of 
music should play a part. The picture of how the music sounds cer¬ 
tainly need not be in the conventional notation, for this is quite intri¬ 
cate. The purpose should be to help him grasp and enjoy better and 
better the music that he hears, the music that he sings and plays, and 
the music that he creates. Out of this, little by little, can evolve all the 
complexities of the notation as they become, little by little, relevant 
to his musical experiences and activities. There need be no shock, no 
radical turning point, no sudden introduction of formal instruction, 
and yet all the aims of formal instruction can be accomplished in a far 
better manner. 

So in general, the idea of specific readiness fades out, and the idea of 
a continuous development—in which action, control, and understand¬ 
ing become steadily more and more refined, exact, and discriminating, 
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and abstract symbols more and more meaningful and helpful_stakes 

its place. Every specific learning is an organic element in a continu¬ 
ous process of growth. It is not something to be introduced at a cer¬ 
tain point in a supposedly logical sequence. It is not something to be 
indeterminately postponed, for the whole developmental process should 
be steered toward it from the beginning. There is no determinate stage 
of specific readiness that must be built up, that can be recognized, and 
where it should be introduced. It should come, indeed, as something 
new, but also as a reorganization and integration of much that is al¬ 
ready familiar. It should grow out of what has gone before and open 

up vistas of further growth. This, in essence, is the developmental 
point of view. 

Practical Significance. The practical implications of this way of 
thinking have already been suggested in the illustrations given, but a 
more extended example will serve to make them clearer. It indicates 
what may be done in organizing the development of relational thinking. 

To begin with the kindergarten, where “readiness for arithmetic” is 
not supposed to have put in an appearance: 

A kindergarten teacher was observed who endeavored to direct the devel¬ 
opment of the number ideas of her children in a systematic way. In her room 
the leader of each table of six children had been in the habit of going to the 
cupboard within the room for boxes of crayons. In so doing he would look in 
turn at each child at the table as he selected the box of crayons for that per¬ 
son. The teacher, wanting to lead her children to higher levels of response, 
placed the crayons out of sight of the children in a small room adjacent to the 
kindergarten. Although the leaders experienced difficulty at first, they soon 
learned to count the children at their tables, including themselves, keep the 
numbers in mind, go to the next room, count out the required number of 
boxes, and return with them. The teacher varied the experiences of the chil¬ 
dren by asking them to obtain a given number of sheets of paper, count boys 
and girls present, set out a certain number of chairs, etc. Thus the develop¬ 
ment of number ideas w'as consciously directed by the teacher. Children were 
carried from the simple level of matching objects with children to that of deal¬ 
ing with total groups. (281, Thiele, p. 47) 

This emphasis on groups, their combinations and relationships, con¬ 
tinues on to higher levels, and the abstract symbols of the number 
series and of the types of operation are introduced to consolidate con¬ 
trol and make it more efficient. Thus later on, in the primary grades, 
multiplication relationships are taken up. Instead of teaching the 
hundred so-called multiplication facts by rote, one inay begin with the 
table of tens, which is readily grasped once the basic number symbols 
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and their meanings have been understood. The nines table is usually 
thought to be difficult, but an approach in terms of meaning makes it 
easy. The table is put on the board or developed by each child indi¬ 
vidually in his notebook or both these things are done. Then it is ex¬ 
amined and discussed. The descending order of the ones digits in the 
products is discovered, and also the ascending order of the tens digits. 
It is discovered that the sum of the digits of each product is always 9, 
which indicates among other things that 6X9 cannot be 56. Another 
discovery is that the products of 9 with all even numbers are even. 
45 and 90 become reference points for nearly every combination. 

All this again leads to still more complex concepts. For instance, 
the idea of 10 as a base or standard group emerges. The function of 
zero as a place holder becomes clear and this in turn expands to an 
understanding of the principle of position or place value. Also the 
child begins to see that groups such as tens, hundreds, and thousands 
can be treated exactly like ones. 

Here we have, albeit in sketchy and incomplete form, a typical case 
of developmental organization. There is no postponement, no putting 
off of arithmetic at all, because number relationships are being studied 
from the very first and everything is implicit from the start. There 
are no stages of readiness, for one understanding or integration merges 
into and fuses with another in a continuous process. Indeed there are 
no independent block learnings at all, which either have to be arranged 
in what is supposed to be a logical order, or for which the child has 
somehow or other to be gotten ready. There is no preparatory se¬ 
quence in the sense of first studying the fundamentals one by one and 
then working them into more and more complex patterns. Relational 
thinking and the number series that is its instrument are being studied 
all the time and better understood all the time, and their special aspects 
emerge in processes of differentiation in and through which the main 
line of development moves forward. Notice, too, that this is a logical 
as well as a psychological plan of teaching. It begins with the basic 
logic of mathematics itself, which turns on an understanding and an 
ability to handle abstract relationships, and every topic and technique 
that is studied is treated as an exemplification or particular way of 
applying that logic. 

So, when the question is raised as to the proper time to learn or teach 
or introduce this or that, there is no cut-and-dried general answer. 
The notion of a logical sequence will not yield such an answer, nor will 
the doctrine of postponement, nor will the conception of readiness. 
The reason why no general answer is possible is that development itself 
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does not proceed as a process of mastering separate block learnings one 
by one, and that the curriculum should not be planned on any such 
basis. The curriculum should be thought of as a congeries of develop¬ 
mental lines, distinguishable from one another to some extent, yet all 
of them vitally interfused, with full maturity implicit always from the 
start. Fractions, long division, the binomial theorem, and common 
logarithms in mathematics are obviously not introduced right at the 
beginning, but the way of thinking that they exemplify is. We do not 
expect or desire young children to make careful analyses of figures of 
speech or of expressive form in poetry, but we do wish them to grasp 
the expressive significance of the poetic art of which these are some of 
the more complex manifestations. The grasp of refined nuance and 
delicate detail in music and fine art are not expected at the beginning, 
but they are in a continuous line of development from the starting 
point. So, in place of specific readiness, we introduce the far more 
flexible conception of timeliness; and although we cannot give hard- 
and-fast directions, we can set up a working principle by which a 
teacher may judge when this or that learning is appropriate and will 
be repaying. It must come at a point when it will carry forward the 
defined sequence of development, producing a new and better differen¬ 
tiation and integration, a better and deeper understanding of abstrac¬ 
tions, and a higher operating precision. 

HOW TO LEARN 

This is the second of the two broad questions involved in the notion 
of learning as a developmental process. 

Basic Psychology. Learning, as we have already seen, depends on 
insight or understanding. It is, in fact, precisely the making explicit 
of meaning in a particular situation. On this everything turns, both in 
theory and practice. The question before us now is how this takes 
place. How do insight and understanding emerge as one learns? How 

does the explication of meaning come about? 

There have been innumerable investigations on the learning process, 
and even a very partial summary of them would let loose an avalanche 
of data and probably lead to little but confusion. The vital psycho¬ 
logical point, however, is that learning is always experimentation and 
exploration in search of a meaning and that it is nearly always far less 
systematic and far more intuitive than is usually supposed. This 
makes the organization of learning, which is the job of the teacher, a 
tricky and subtle task, and the more clearly it is understood the better 
the chances for effectiveness in instructional practice. 
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A child undertakes to write a piece of English, perhaps a letter, per¬ 
haps a more formal composition. This is a job of learning—a “lesson,” 
if you will. What is he up against? His problem is exactly that of 
any other author. It is to use language to say something, to convey 
something; and he learns well or ill according as he does this well or ill. 
To do it well takes a great deal of hunting and experimenting. He 
must be clear about what he wants to say. This clarity may come be¬ 
fore he begins to write or while he is writing. He must know his cen¬ 
tral thought. He must prune away irrelevancies. He must plan his 
composition so that the central thought is brought out. At first it may 
he vague and must be clarified. It takes on form and shape, both in 
his mind and while he works at it. A first draft may do, or there may 
have to be a great deal of rewriting. Something new may occur to him 
as he goes along, and the whole job may have to be rebuilt from the 
ground up. If the ending does not come out well, the beginning may 
have to be changed. So complex and subtle is the job that it is hardly 
possible to describe every phase and involution of it. Yet this is a 
thoroughly typical instance of learning. 

When a child writes a composition, he is learning. When a genius 
writes a masterpiece, he is learning. When a scientist goes through 
months of arduous research in quest of an unknown explanation or 
principle, he is learning. In all these three instances we see people in 
quest of a meaning, experimenting, exploring, and often fumbling more 
or less until they find it. This is how a child learns to multiply, if he 
ever learns at all. The neat and tidy steps in his arithmetic textbook 
probably have but a faint correspondence with what goes on in his 
mind. He works with the materials that are provided. He listens to 
what the teacher has to say. He tries out this and that. He catches 
certain clues, though not in any determinate order. He runs into blind 
alleys and finds that he must correct his processes. Slowly or quickly 
the light dawns, the meaning reveals itself and becomes explicit. 
Motor skills, scientific principles, intellectual techniques are all learned 
in this experimental fashion, and the very heart of the process is the 
clear grasp of meaning. Even memorizing a poem proceeds in the same 
way. It is read through, and its sequence of images and words and 
sounds begin to coalesce. It is read through again, and they grow 
clearer. As learning proceeds, there is almost sure to be more and more 
inner recitation, and it is known that deliberate attempts at recitation 
during the process help things along (80, Gates). Parts of it are 
clear, other parts are still hazy and disconnected. They must be clari¬ 
fied and fitted into place. There is much mental going to and fro, 
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much polishing up and mental correcting. And when the memorization 

IS at last achieved, the poem is explicitly grasped as a total meaningful 
sequence complete in all detail. 

The discovery of the key aspects of a situation and of how they come 
together, which is the essence of learning, sometimes goes very 
quickly. Sometimes it can only be brought about by plodding and hard 
work. Sometimes it can be helped by conscious and systematic analy¬ 
sis. Sometimes, however, such analysis is a positive hindrance. It must 
always be purposive, for only when the learner is trying to get the rights 
of the matter will the essential differences and similarities register in 
his mind. The end result is a clear, organized, logically systematic 
pattern, but the creation of this pattern is experimental, intuitive, 
often round about (108, Hartmann; 114, Heidbreder; 268, Smoke). 

Practical Significance. The practical problem for teaching, clearly, 
is how to set up conditions which favor and help this intricate, subtle, 
labyrinthine process. This seems a formidable undertaking, which in 
fact is a healthy notion for teachers to have; for the more we know about 
learning, the more difficult and even baffling seems the question of how 
best to organize and guide it. Still, some very definite and construc¬ 
tive suggestions can be made. 

1. One should not place too much reliance on orderly, logical sys¬ 
tematization. At best this is a secondary aid rather than a primary 
cause of success. At worst it can be a hindrance, because the scheme 
may be a strait jacket upon the experimental processes of many of the 
pupils. Directions on “how to study,” how to take notes, questionnaire 
syllabuses on how to attack and solve verbal problems in mathematics, 
detailed instructions on how to write themes, neatly constructed series 
of lessons, highly logical and precisely sequential lesson plans are very 
often tried out but they are very far from adding up to good teaching. 
They are always tempting, because they can be worked out so prettily 
if only one is willing to spend the time. They always seem justifiable, 
because the solution of a problem or a good theme or the outcome of 
efficient study on an assignment are in fact logical patterns. The diffi¬ 
culty with them is that the solving of the problem, the organizing of 
the theme, the studying of the assignment are experimental rather than 
orderly processes. And it is precisely with these process that teaching 

has to do. 

2. Nevertheless, the major features of a well-organized learning sit¬ 
uation can be formulated. They all go back to the idea of learning as 
an experimental quest for meaning. They can be expressed as a set of 
euidine principles, which I discussed at length elsewhere (200, Mursell). 
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a. Studies dealing with the basic aspects of learning repeatedly em¬ 
phasize the importance of using a large amount of simple, concrete, 
manageable material, of different kinds (114, Heidbreder; 29, Brownell 
and Sims; 139, Hull). In arithmetic this would mean objects that 
could be coimted, classified, and grouped: pictures, toy money, paper to 
cut up, opportunities to count and to deal with relational problems in the 
classroom and in everyday life. In science teaching it would mean using 
an abundance of objects, phenomena, and data of all available kinds 
from the world round about and from the everyday experiences of chil¬ 
dren. In art it would mean using an abundance of aesthetic objects of 
various sorts—^textiles, costume designs, toys, ornaments, decorations for 
the room and for furniture, plants, flowers, landscapes, as well as pic¬ 
tures and conventional art objects. It is by dealing experimentally 
with such simple, manageable things, which do not in themselves pre¬ 
sent baffling diflflculties, that children are able to clarify and grasp 
essential meanings. On the other hand, a prolific cause of failure to 
learn is a meager, restricted, highly verbal, or unmanageable context. 
The conventional textbook is a bad example of organized material for 
learning, in spite of its systematic arrangement. The ordinary individ¬ 
ual laboratory experiment in high-school science does not provide a 
good learning situation, partly because it is far too stereotyped, partly 
because exacting problems of sheer manipulation divert the mind from 
scientific meanings. Here is what I have elsewhere called the prin¬ 
ciple of context. 

b. In the activities that the learner can carry on in such a context, 
he should be helped to establish a definite orientation, a line of attack. 
He should be asking a question or questions, not of course always in 
words, and proceeding to find the answer. How can one choose colors 
and arrange furnishings so that they will go well in this model room? 
How can one write a business letter asking for supplies for a project so 
that it will be clear and likely to elicit the right reply? How can one 
ascertain the number of loaves of bread one must buy to make enough 
sandwiches for a picnic for 30 people? How can one find and assemble 
the data and materials needed to put on an historical pageant in the 
school assembly? These are all good examples of actual problematic 
foci. It is not necessary that they always be of this “project-like” 
type, but learning is never well organized unless there is an authentic 
challenge to think and to organize. The failure to establish such foci, 
which of course very strongly favor effective integrations, is another 
prolific cause of the failure of teaching. The vital point is that they 
shall be genuinely problematic, genuine challenges to understanding. 
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This is the reason why to set up the mere covering of an assignment or 

of a topic is a poor way of organizing learning. Here is what I have 
elsewhere called the principle of focalization. 

c. It is important to emphasize and encourage the active participa¬ 
tion of pupils as a group, as well as active and coordinated group think¬ 
ing. Free interchange, free discussion, free suggestions and questions 
and criticisms, and the cooperative making of plans dealing with every 
aspect of the work all favor the effective evolution and explication of 
meanings. Such group thinking must center around a clear focus, but 
with this limitation it should be as free as possible. There is not the 
least doubt that it is a great help in achieving understandings, not only 
with children, but with people of all ages. The poorest way to use the 
social opportunities that the classroom situation continually affords 
is to use them for the purpose of teaching everybody the same thing in 
the same way at the same time. Teachers who do only this are wast¬ 
ing extremely valuable chances to establish effective learning. Here is 
what I have elsewhere called the principle of socialization. 

d. Situations should be organized in which the individual learner can 
work in his own way and perform for himself the experimentation 
through which alone good learning is possible. Sometimes this can be 
accomplished by establishing corporate group undertakings or projects 
in which a diversity of contributions is possible. Sometimes it can be 
done by the use of teaching materials that make individual experimen¬ 
tation possible, such as toy money, blocks, packages of tickets, or 
other small objects of which each child can have a supply and with 
which he can experiment in grouping, combining, and recombining 
them. A still further extension of the last idea becomes feasible if the 
school has a home-room organization where resource materials can be 
provided with which the children can work freely. A good teaching 
situation does not always imply a child with a teacher standing over 
him and directing his every movement. Well-organized, well-chosen 
materials, themselves an admirable context, tend also to establish foci 
of exploration, and if children can find out what to do in their own 
way, so much the better. It should be noticed that individualized 
learning does not necessarily mean individual segregation or a sort of 
private coaching arrangement. Also it means a great deal more than 
providing some such device as workbooks that permit a number of chil 
dren in a room all to go at their own pace while the teacher checks up 
and offers help. Under such a plan the children may indeed go each at 
his own pace; but it is equally important, within limits, for each to 
use his own methods, and to succeed and even temporarily to fail, each 
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after his own fashion. Here we have what I have elsewhere called the 
'principle of individualization. 

e. Finally, in any well-organized learning situation, the learner 
should always be helped to be self-critical and self-directing, to be 
aware of what he is doing, of whether and to what extent he is succeed¬ 
ing, of where and why he is failing. This is the process called evalua¬ 
tion, and its proper use is another of the vital principles of effective 
teaching. 

The real meaning of evaluation, and its place in the economy of 
learning, is much misunderstood. Usually it is taken to mean the 
assessment of results by some person other than the learner. A teacher 
who checks up on last night’s assignment by an oral recitation or a 
written test is supposed to be doing a job of evaluation. So indeed he 
is, but it is a very partial and insufficient one if it goes no farther than 
this. If we can forget for a moment about marks and classbooks, and 
concentrate simply on what makes any job of learning go well, the in¬ 
adequacy of such procedures will become very clear, and so will the 
true significance of evaluation. The more any learner knows about 
how he is doing, the better he is likely to do. In any job of learning— 
all the way from trying to draw a freehand straight line exactly one 
inch long without a ruler to the writing of a play—an absence of con¬ 
scious standards against which one can check one’s performance and 
of some feasible ideas about suitable procedures will be an enormous 
and probably fatal hindrance. The practical value (strictly from the 
standpoint of getting a good result) of all evaluative procedures and 
devices is that they make possible self-criticism, self-guidance, and 
therefore self-improvement and a realization of when one has succeeded 
and when one has failed. The trouble with conventional evaluative 
practices, which are designed to enable the teacher to assign a mark 
and for no other purpose, is that they do not in the least help the learn¬ 
ers to know when they have done a good job of studying, when they 
have not, and how to do better. The constructive point of evaluation 
is that it saves people from working “blind.” This is why it must al¬ 
ways be built into a proper organization of learning. 

It is a great deal simpler to do this than may appear. For instance, 
it is surely a simple matter to recite once in a while when one is at the 
job of memorizing a poem. Among other advantages, this makes it 
possible to check up, to identify the weak points and to put them right; 
and this is an example of evaluation. Conventional written exercises, 
conventionally handled by marking and the use of the blue pencil, and 
handed back often have very little effect upon learning (90, Gorman 
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and Morgan), The reason is that they are not deliberately and intel¬ 
ligently handled as opportunities for meaningful self-assessment, 
though they certainly could be. Free class discussion and group think¬ 
ing can establish an almost continuous self-evaluation, for the indi¬ 
vidual is constantly rubbing his ideas up against those of others. We 
shall return to this topic many times later on; but for the moment it is 
enough to point out that provision for helping the learner to be con¬ 
scious of how he is learning is a vital point of good pedagogical organi¬ 
zation.^ 

* 

3. Our analysis of learning casts further light upon the nature and 
proper management of drill, which has already been considered in an¬ 
other connection. 

a. First it is well to be quite clear about the meaning of the word 
itself. It is entirely possible for six people to use the term drill, and to 
mean six significantly different things. What it seems to stand for is 
intensive practice on a skill or ability or problem that has been more 
or less isolated from its setting. When a child is discovering what the 
process of addition means by combining a group of three things with 
another group of six things, a group of five things with another group 
of seven things, he is not drilling. But when he memorizes addition 
combinations by rote, he is drilling. When a high-school student is 
coming to understand the sequence of events that led up to the Civil 
War, he is not drilling. But when he memorizes the dates of those 
events, he is drilling. When a group of children are finding out, by 
guided experimentation, the most satisfactory expressive delivery of a 
song, they are not drilling. But when some of the difficult spots are 
pulled out of context for special intensive work, they are drilling. 

b. It is clear from this that drill belongs to the terminal phases of 
learning. The whole process of learning is one in which a meaning is 
made explicit. In the earlier phases of this process the practical rule 
is to take things easy, to try out different modes of attack, to give one¬ 
self time to reflect and to experiment. But later on it becomes desir¬ 
able to consolidate, and above all, to put a final polish on the emerg¬ 
ing pattern. This is where drill comes in. It is often said that drill 
should come only after understanding has been established, but this 
needs just a shade of qualification. Certainly it should not come be¬ 
fore understanding; and yet it is not a purely routine and mechanical 

2 If a comparison is made at this point with Successful Teaching (200), it^l be 
noted that only five of the six principles treated in the book are mentioned here. 
The one omitted is the principle of sequence. The reason for omitting it here is 
that in the present treatment it becomes the center of the whole organization. 
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affair, a mere matter of fixation. Even in a drill situation, learning 
should still be intelligent, refiective, self-critical, and new insights 
should still be cultivated. It would be better to say that drill is a final 
shaping up than simply a consolidation of what has already been per¬ 
fectly grasped. 

c. If drill is to be efficient, it must obviously be individualized. That 
is, it must be concentrated on the specific difficulties or needs or prob¬ 
lems of this or that individual person. In music teaching there is a 
great deal of routine drill in which the pupil is put through standard 
exercises without any personal diagnosis at all. In classroom teaching 
there is a great deal of mass drill, in which 30 or 40 children all go 
through the same routines. These are exceedingly wasteful and in¬ 
efficient procedures. The best kind of drill is that set up by the learner 
himself, perhaps with the teacher’s help, to overcome a difficulty which 
he himself recognizes. If we cannot always quite rise to this height, 
we should get as near to it as possible, which usually means finding out 
where the learner’s weaknesses are and helping him to recognize them, 
and then prescribing drill. Any intelligent understanding of the learn¬ 
ing process makes it clear that indiscriminate mass or routine drills are 
quite indefensible from the standpoint of efficiency. 

4. Another concept, which is receiving considerable attention now¬ 
adays, and on which our analysis throws light, is that of incidental 
learning. 

a. As in the case of drill, the first thing is to try to decide exactly 
what we mean by incidental learning. The term refers to the learnings 
that take place in a situation outside of and beyond what is deliber¬ 
ately and consciously set up to be learned. To be quite specific, a cer¬ 
tain experiment was organized in which the subjects worked with a 
very complicated multiplication table, consisting of the products of 7 
and the prime numbers from 17 to 53 (i.e., 17, 19, 23, 29, 31, 37, 41, 43, 
47, 53). One group memorized the table directly; the other worked 
out and wrote down numerous products, with the table before it for 
reference. It was found at the end of the experiment that the latter 
group knew the table best, although it had never been directly memor¬ 
ized. This is an example, albeit a limited one, that shows just what is 
meant by incidental learning. There is no doubt that it can and does 
take place (159, Kirkpatrick; 259, Shellow). 

b. A great deal of capital is made of this possibility in modern edu¬ 
cational practice. It is pointed out that when children carry through 
an integrated unit on Our Harbor as they did in San Diego, when they 
go on a field trip, when they prepare and put on a pageant, or when 
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they work quite freely with resource materials in the home room, all 
kinds of learnings take place outside those that may be specifically 
intended. Such learnings go far beyond subject matter in the ordinary 
sense and include interests, attitudes, recognition of social responsibil¬ 
ity, the capacity to cooperate, and so forth. Even in the most cut-and- 
dried, highly controlled lesson, incidental learning is sure to take place; 
for pupils may be building up a dislike for the subject, for the teacher, 
or for the school; or a cutthroat competitiveness for marks or a skill in 
cheating. 

c. The reason why incidental learning, or learning outside the spe¬ 
cific focus, always takes place is that learning itself is a developmental 
process that involves and is affected by everything in the personality. 
Thus there is every reason to recognize it, and to refuse or neglect to 
do so is to ignore something quite inevitable and very important. 
Moreover, in well-organized teaching every possible effort will be made 
to render the incidental or unplanned learnings as propitious and con¬ 
structive as possible. But this is absolutely no reason at all for leav¬ 
ing everything to chance, for projecting pupils into a situation with¬ 
out any guidance and hoping that they will get something out of it. 
Incidental learning is one thing. Haphazard learning is another. 
Teaching situations should be organized so that there is just as much 
individual freedom of choice and procedure as possible, so that there is 
plenty of social interchange and group discussion and thinking, so that 
children work with plenty of interesting and concrete contextual mate¬ 
rials. All these things favor good incidental learnings of every kind. 
But there is one thing more and that is a good focalization—a focaliza- 
tion on intelligible problems and insights, to be sure, and not on routine 
tasks and the covering of assignments, but a focalization just the same. 
The sense of getting somewhere, of achieving something is a vital part 
of the picture. If it is not present, the effect on the incidental learn¬ 
ings is apt to be disastrous. We take care of incidental learnings most 
effectively, not by leaving everything to chance, but by promoting 
direct learnings; not indeed through sheer, narrow, stupid pressure, but 
by psychologically well-organized learning situations. 

5. Our final topic, and an important one, is the relationship of the 
specific job of learning to the long sequence of development." Two 
very revealing studies will help us to understand just what this rela¬ 
tionship is. , . , j 

In a very famous investigation, two identical twin boys were used as 

3 This is closely related to the treatment of the principle of sequence to be found 
in Successful Teaching (200), Chaps. 13 and 14. 
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subjects. One of them at the age of two was taught a number of motor 
performances, such as roller skating, tricycle riding, and swimming. 
This, of course, is absurdly young. But the remarkable thing was that 
he learned them. At the age of six, however, this boy’s ability to roller 
skate had entirely disappeared after a period of disuse. The reason 
was that the roller-skating coordination of a short-legged two-year-old 
is very different from that of a long-legged six-year-old. At the age 
of two, the skill has been acquired in the setting of his total develop¬ 
ment at that point, and then he had outgrown and, as it were, forgotten 
it (175,176, McGraw). 

The other investigation dealt with a group of third-grade children. 
In grades one and two these children had been given conventional drill 
on the 200 addition and subtraction combinations. That is, combina¬ 
tions such as 5 3 had been shown and the answers given. There was 

individual practice with flash cards, games, etc. Later, if the child did 
not know a combination, the answer was supplied and the child was 
prevented from working it out for himself. Thus the learning con¬ 
sisted in repeating the appropriate verbal formulae. In grade three a 
series of three tests was given, each consisting of 100 number combina¬ 
tions. In the first test the median time taken was 17 minutes and the 
median number of errors was 11. This was rightly considered a bad 
showing. A month more of drill of the familiar kind was then organ¬ 
ized. Then the second test was given. The time was now 11 minutes 
and the median number of errors was 4. Another month went by, but 
without any further drill, and on the third test time was 7 minutes and 
error score was 4. Drill, therefore, did at least temporarily improve 
results. But what it did not accomplish was the improvement of good 
methods of work. Thus in one case, 22.2 per cent of the combinations 
were simply counted out; 14.1 per cent were indirectly solved (e.gr., 
3 -|- 4 is 3 -f- 3 and 1 more, that is 6 and 1 more, that is 7); 23.8 per 
cent were guessed; and only 39.5 per cent were known at once. So the 
reported results covered a multitude of real weaknesses, and the organ¬ 
ized learning did nothing to correct bad methods or to promote good 
ones (29, Brownell and Chazal). 

These two investigations point to a principle of great significance. 
A child, or indeed any other learner, vnll always learn on his level of 
maturity; or putting the idea in a somewhat more restricted way, he 
will always learn on his level of understanding. When he cannot un¬ 
derstand he learns the way the parrot learns, which also cannot under¬ 
stand. His learning, like the parrot’s, may give results which look 
impressive. But the least digging below the surface reveals that he 
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really does not know what he is doing and has an insecure grasp upon 
it. Moreover, such learning does not stay put. It is forgotten. It 
vanishes, like the roller skating of the two-year-old. And the reason 
is that it is not an integral part of his continuing development. It is 
only a superficial episode. It does not deeply affect his way of think¬ 
ing and feeling and acting. It is not part of himself. It is not assimi¬ 
lated. 

This is why attempts to teach elementary-school children complex 



to shallowness, parrot responses, verbalizations, and quick forgettings. 
The same is true of complicated techniques of computation or the in¬ 
tricacies of the musical notation presented as an abstract code system. 
If understanding cannot emerge, good learning cannot take place. 
This does not mean that it is possible to establish a definite stage or 
level of readiness for this or that specific task. But it does mean that 
we must be constantly on our guard against the great weakness in all 
school work and all organized learning, which is the attempt to get 
effective and valuable results without the absolutely indispensable 
insights. 

Suggestions for Further Reading 

1. William A. Brownell and Charlotte B. Chazal, “Effects of Premature Drill 
in Third Grade Arithmetic,” Journal of Educational Research, 1935, Vol. 29, pp. 
17-28. Deals with the relationship of learning to development, with special refer¬ 
ence to arithmetic but with much wider implications. 

2. William A. Brownell and Verna M. Sims, “The Nature of Understanding,” 
National Society for the Study of Education, AUh Yearbook, Part 1,1946. Chap. 3. 
A far-reaching discussion of what understanding really means and of its place in 

learning. 

3. T. R. McConnell, “Reconciliation of Learning Theories,” National Society 
for the Study of Education, 41st Yearbook, Part I, 1942. Chap. 7. Shows that 
many seemingly divergent theories of learning can be reconciled in terms of the 

idea of meaning. 

4. James L. Mursell, Educational Psychology. W. W. Norton & Company, 
New York, 1939. Chap. 6. Deals with the nature of learning in the light of 

divergent theories and of its relationship to development. 

5. James L. Mursell, Successful Teaching, McGraw-Hill Book Company, Inc., 
New York, 1946. Chaps. 3 and 4. Develops the idea of meaningful learning, with 

special reference to teaching situations and problems. 

Suggestions for Discussion and Study 

1 From the material in this chapter, from the suggested readings, and from 
.any other available sources bring together the objections to the idea that repeti¬ 
tion is the basic cause of learning. 



DEVELOPMENT AND LEARNING 123 

2. Consider and discuss various ways in which the school tends to treat results 

as if they were either definitely right or definitely wrong. 

3. What kind of errors or “bad habits'* do you think would be most likely to 
clear up more or less of themselves? What kind would not? What is the reason 
for the difference ? 

4. What kind of errors would you consider of major importance in an English 
theme, in giving the proof of a theorem, in writing an account of a historical 

event, in playing or singing a piece of music? Why? 

5. When it is said that learning involves experimentation and exploration is 

this the same as saying that it goes through a phase of trial and error? 

6. Consider carefully the suggested definition of drill. See how it applies to a 
number of specific instances in various fields. Does it seem to include everything 
that should be included by the term? 

7. If a rich integrated unit, or a field trip seemed to be enjoyed very much, 
and to have some discernible good effects, would this be sufficient even if the 
children did not learn an5d;hing particular that could be identified? 

8. Consider carefully the five aspects of a well-organized teaching setup. 
What desirable incidental learnings might emerge in connection with each of 
them? 

9. Can you describe any experiences of your own when you were called upon 
to learn something that was beyond your understanding? What effect did this 
have on the way you learned it? 

10. Just how does the way of organizing the sequence of learning here sug¬ 
gested differ from that which would be suggested by the doctrine of specifiic 
readiness? 



CHAPTER 5 


LANGUAGE DEVELOPMENT: I: EXPRESSION 

PLAN OF CHAPTERS FIVE AND SIX 

In approaching this subject, which is dealt with in the present chap¬ 
ter and the one that follows, it seems well to explain the general method 
of treatment, which might otherwise be found somewhat confusing. 

Language development is a supremely important aspect of mental, 
emotional, and social growth. It is something that affects, and is 
affected by, almost every phase of the child’s adjustment. It pene¬ 
trates and intimately influences all the details and doings of life. At 
the same time, language development can be treated as an identifiable 
process, a distinct developmental gradient, and indeed must be so 
treated if we are to understand it at all, even though this involves an 
abstraction which can be dangerous and misleading. When we con¬ 
sider it in this way, it clearly goes on in two directions. On the one 
hand there is growth in the expressive use of language, i.e., in speaking 
and writing. On the other hand there is growth in what is often called 
the receptive use of language, i.e., in reading and listening. On each 
side there are various special problems and issues. But it is of the 
greatest importance to see that we are not dealing with two quite dif¬ 
ferent processes but rather with two aspects of the same process. 

It is this idea that determines the treatment here presented. First, 
we consider the general nature of language development as such, and 
this will occupy the opening sections of the present chapter. Then we 
go on to deal with language in its expressive aspect and its receptive 
aspect in turn, always bearing in mind that they are not independent 
sequences or processes. This whole line of thought will be discussed 
again and in more detail, but it seems well to explain it at the outset 
so that the method of treatment will be clear. 

LANGUAGE AND THE DEVELOPMENTAL VIEWPOINT: 

BASIC PSYCHOLOGY 

1. The Present Emphasis. One of the most important trends in 
research on language today is to regard it as a major area of human 
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behavior, by which the personality comes to deal with the circum¬ 
stances and problems of life. This is in contrast to earlier work which 
treated language as primarily a closed system with an internal logic 
and which made this logic the chief consideration (173, McCarthy). 

What this new emphasis means is very well shown in the controversy 
about the alleged egocentric speech of children. Piaget (216) did 
much to start this argument by contending that language plays a dif¬ 
ferent part in the life of the child from its function in the life of the 
adult. He held that the speech of a little child is prevailingly egocen¬ 
tric. This would mean, roughly speaking, that it is in the nature of 
monologue carried on chiefly for the enjoyment of the talker, to attract 
attention to him, or to call the attention of indifferent persons around 
him to himself and his doings. If this were so, the child’s language 
would sound much like that of the grownup, but it would have a dif¬ 
ferent purpose and would have to be understood differently if one 
hoped to be intelligent about it. What appears to be the truth of the 
matter is that some of the talking done by a child is likely to be ego¬ 
centric in this sense, but that not all or even most of it will be. More¬ 
over adults themselves are by no means total abstainers from egocen¬ 
tric speech (6, Anderson; 150, 151, Jersild; 173, McCarthy). But the 
important point here is not to decide this issue, but to understand that 
language is more than a logical system of symbols and that it dis¬ 
charges many functions in human life. 

The same point emerges if we consider children’s questions. Many 
of these questions are not really requests for information. They are 
often sheer expressions of emotion; devices the child uses to call atten¬ 
tion to himself, or even for the mere joy of chattering. Once again, 
however, questioning of this kind is by no means a monopoly of chil¬ 
dren, as everyone who has taught a class of college students containing 
one or two big talkers knows well. But again the point for our present 
purpose is simply that language is an instrument which has many uses 
and functions in human life, and that by means of language human 
beings deal with circumstances about them. To regard it as such is 
basic for the developmental point of view. 

This, however, does not mean that problems relating to the internal 
form, structure, and correctness of language are disregarded or should 
be treated as of no importance. It only means that they are put in a 
new and wider setting, which permits a juster understanding of them 
and an improved educational approach to them. For instance, in the 
earlier investigations, the question of just when the first recognizable 
word appeared was supposed to be of great importance. It is still re- 
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garded as an important matter. But the reason is not merely that 
language can be analyzed into words, and that these should therefore 
be correct and clear-cut. The reason is that the command of words is 
an aspect of a child’s whole development toward personal and social 
maturity, so that the emergence of his ability to talk distinctly enough 
for other people to know what he is talking about is a significant fac¬ 
tor in this development. Again, much stress has been placed upon the 
increase of vocabulary. This would still be regarded as important, but 
not so much in relation to linguistic development in itself as because 
it has a bearing upon the child’s capacity to deal with things and per¬ 
sons and with his own intimate problems. Another matter on which 
great stress has been laid, both in psychology and in practical language 
teaching, is the ability to express oneself in complete sentences, and 
later on the ability to recognize sentences and to distinguish them from 
nonsentences. This is because the sentence is regarded as the unit of 
correct language, particularly written language. The present point of 
view is that the emergence of the capacity to frame expression in cor¬ 
rect sentences, although not the major turning point that it has been 
considered, is important as an aspect of the long evolution of the power 
to use language as a tool for adjustment. The emergence of the capac¬ 
ity to use language that is grammatically correct has also been played 
up. It has long been recognized that this comes about gradually, and 
that the direct teaching of formal grammar has remarkably little to do 
with it. Yet much has been made of it because thinking has been so 
largely in terms of the internal logic of language as such. It certainly 
would not be slighted now, but again it would be treated as a phase in 
the evolving command of language for the purposes of life. 

2. The Nature of Language Development. The linguistic evolu¬ 
tion of the individual is a beautiful exemplification of all the features 
of the developmental process. It consists of the continual emergence 
of new and better ways of responding to the challenges of life and the 
environment, and the improvement is brought about by a long sequence 
of intricate differentiations and integrations. It is as different as any¬ 
thing well could be from a process of habit formation and habit 

building. 

Language can be referential or evocative, i.e., it can either convey 
objective meanings or express feelings. Usually it does both at the same 
time, though the emphasis may be one way or the other. In early in¬ 
fancy, the two are indistinguishable, and both are vague. When a 
young baby cries, he is not saying precisely that he wants food. He 
is only reaching out vocally for something and expressing a vague dis- 
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comfort. A few months later on, when he lies gurgling and babbling 
to himself and making what are regarded as comfort sounds, his utter¬ 
ances are chiefly evocative, although they are still quite vague. Never¬ 
theless it is thought that these early comfort sounds may have much 
future importance, and that in them can be found the origin of the 
evocative use of language in poetry, which depends so much upon the 
sound of words, and in part also the origin of pleasure in musical 
sounds. By this time, too, he is using his voice to indicate this or that 

and to attract the attention of other persons. 

The preschool child uses language much more definitely to express 
and convey his needs, to accompany physical activities, as a means of 
social adjustment and behavior, and also as a tool for fantasy and im¬ 
aginative formation. By the time he is six years old, the social and 
referential uses of language have become much more prominent. 
There is, of course, a great deal of pressure in favor of development in 
these directions and away from daydreaming, talking to oneself, or the 
making of language sounds and vocalizations for the sheer fun of it. 
Possibly the evocative uses of language among children around this 
age have been unduly neglected and imperfectly understood in re¬ 
search, and too little emphasized in practical language teaching. 

All through this sequence of development, differentiation and inte¬ 
gration are going on. Recognizable words grow out of vaguer, less 
precisely shaped sounds; helped partly by encouragement and imita¬ 
tion, and partly as a result of maturation and the ripening of the 
speech organs and the nervous system. They are not learned in the 
sense of being established as habits. Of course they emerge as out¬ 
comes of practice and use; but as the child moves farther and farther 
along toward the ability to shape up intelligible word sounds, the “prac¬ 
ticing” he does is not a matter of repetition, but of exploring and dis¬ 
covering. Vocabulary, too, grows in the most literal sense; for new 
words separate out from the common matrix of vocal behavior, bud off 
from other words, or are grafted onto the developing language be¬ 
havior. New words, moreover, are picked up and formed as they are 
needed to cope with actual situations and as opportunity offers. The 
earlier studies greatly underestimated the total number of words to 
which children could more or less adequately respond, and which they 
could use (19, Brandenburg; 108, Hartmann). It is difficult to say 
just what those numbers really are, and the published statistics, 
though numerous, are none too reliable. It is believed that the average 
kindergarten child can respond to and to some extent use about 2,000 
words, the average first-to-second-grader from 4,000 to 6,000, the aver- 
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age eighth-grader at least 10,000, and perhaps a great many more 
(125, Hildreth; 151, Jersild; 108, Hartmann; 237, Rinsland). Whatever 
the absolute numbers may be, vocabulary shows a dramatic and rapid 
mcrease during the childhood years. Among the identified factors mak- 
mg for vocabulary increase, two of the most important are: general 
intelligence and the socio-economic status; general quality and cultural 
level at home (125, Brandenburg). The point is this: As the child 
grows older, he finds himself dealing with more complicated, more 
subtle, and more varied situations. This is partly because his body is 
maturing, partly because he can get about with more and more facility, 
partly because he is thrown into wider and more demanding social set¬ 
tings and activities. His vocabulary grows because language is one of 
the principal tools he has for dealing with these situations. 

One could bring in a mass of illustrations and evidence to show how 
closely the development of language is associated with the situations 
and conditions and challenges of living. But from all this material, 
three points must suffice. First, it has been found that children use the 
word “I” almost twice as often with other children as they do with 
adults, where challenges to self-assertion are less urgent and where the 
child’s own individuality tends to be rather submerged (88, Goode- 
nough). Second, as children grow older, it has been found that there is 
a steady increase in the proportion of abstract nouns that they use, the 
point being that they come more and more into situations where the 
general characteristics of things and persons and events are influential 
upon behavior. Third, it is known that as children grow up they tend 
to use longer and longer, and more and more complicated sentences, 
i.e., sentences W’ith more and more subordinate clauses (Schonell). 
This, too, is certainly not a matter of independent or internal growth 
in command of language as such. It goes along with the general 
growth of understanding and the need to cope with more and more 
complex relationships and problems. 

It should be emphasized very strongly that this whole developmental 
process is a continuum. This is what makes our understanding of the 
early evolution of language so significant and so important practically. 
The same conditions, the same factors, which transform the vocaliza¬ 
tions of the infant into recognizable words and bring about the early 
growth of vocabulary, also determine improvement in reading and in 
English composition much later on. These same conditions, these same 
factors bring about the improvement in linguistic command which is 
so important for success in college, in graduate school, in research, or 
in professional writing and speaking. Moreover this whole continuous 
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developmental process is purposive through and through. The monient 
purpose ceases to be effective and the level of adjustment attained is 
satisfactory, it stops dead. It has been shown that university juniors 
and seniors are often unable to follow an author’s plan of thought, to 
identify the main idea that he has built into a passage; to use the 
guideposts in the way of letters, numbers, and captions he has provided 
to outline the sequential plan he has set up (179, McLusky and Dolch). 
To regard this as the lack of a specific skill is to take a limited view of 
the trouble and one that is not likely to be much help in dealing with it. 
Such weaknesses do not usually give way before a few specific, system¬ 
atic lessons on how to read in a course on methods of study. The 
trouble is that such people have found a lower level of development 
satisfactory. They get along well enough with linguistic differentia¬ 
tions and integrations that are not really adequate for such problems, 
and so advance has stopped. 

But although language development is a continuous process, so that 
the same processes and causes and conditions operate throughout from 
the highest to the lowest level, there is in it a broad bifurcation. On 
the one hand people listen and read, and on the other they talk and 
write. This is sometimes thought of as a distinction between the re¬ 
ceptive and expressive uses of language. The word “receptive” is 
rather xmfortunate and misleading, because reading and listening are, 
in their way, just as positive and active as talking and writing. The 
general idea, however, is clear enough, and the distinction is a signifi¬ 
cant one. But it is of paramount importance to understand that the 
processes, the conditions, and the causes of linguistic development are 
the same on either side. It is a great mistake to think of reading and 
language expression as if they were two quite different “subjects” with 
nothing much in common. Both are aspects of the same psychological 
ability, namely the command of language as a tool for the purposes of 
life. And the conditions of progress in both are ultimately the same. 

THE DEVELOPMENTAL POINT OF VIEW: 

PRACTICAL SIGNIFICANCE 

The practical consequences of this point of view, which, as has been 
said, is becoming more and more influential in modem work on the psy¬ 
chology of language are momentous for language teaching. At this 
stage in our discussion these consequences will be formulated only in 
broad terms. Later on we shall come down to particulars and working 
applications in dealing with expression and reading. But anyone who 
wants to be intelligent about the teaching of linguistic expression and 
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general sequence of development, from 

w ich these bifurcate, and ask what our understanding of it means for 
practice. 


1 The beginning of wisdom in all language teaching is to formulate 
distinctly and understand clearly the indicated developmental line. 
What we must always and at all times and by all means try to do is 
to bring about differentiations, integrations, and emerging precisions 
in language behavior regarded as a vital phase of the toted growth of 
the person and of his understandings and social and individual re¬ 
actions. This is the language teacher’s ultimate formula, expressed in 
its most general form. Moreover he will regard this evolutionary proc¬ 
ess, which he is to promote and foster, as continuous—as the same in 
kind and dependent on the same conditions—in infancy, in the nursery 
school, in the kindergarten, in the elementary school, in the high school, 
in the college, in the graduate school, in adult education, and in the 
specializations of the professional speaker and the professional writer. 

2. This continuous line of development must be organized from be¬ 
ginning to end in life settings and in connection with actual purposes, 
for only in such settings and in connection with such purposes will it 
take place. Much more will be said about this later on. Just one 
paramount implication may be mentioned here. To try to promote 
effective language development in a setting of purely academic situa¬ 
tions and purposes, such as the study of English grammar, courses in 
English composition, or the reading of textbooks for recitation pur¬ 
poses is sure to be hopeless. Language is a tool for living, and unless 
it is so treated, development will not take place. 

3. Teaching situations must be organized that are themselves devel¬ 
opmental, and that promote and guide development along the indicated 
line. To try to define good language teaching as dependent on the use 
of certain methods or certain devices is absolutely hopeless, for it is 
almost endlessly various. Nevertheless, all good teaching situations in 
this area will have certain distinct characteristics. 

a. Effective language teaching will always be related to an ample, 
concrete, dynamic context, i.e., a context in which language is actually 
used for living purposes. There will be letter writing, making posters, 
devising captions and notices, the preparation of scripts for pageants 
and plays, summarizing readings, note taking, writing verse, as well as 
the preparation of more formal essays and compositions. There will 
be conversation, managing and contributing to class discussions, re¬ 
cording minutes of such proceedings, making oral reports in class, con¬ 
ducting interviews with persons from whom information is desired. 
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Reading opportunities can range all the way from the enjoyment of 
freely chosen fiction or poetry to the careful study of government pam¬ 
phlets, advertising material, commercial brochures, treaties, and text¬ 
books. These are only suggestions from an almost endless list. Activ¬ 
ities of such diverse types are being more and more built into modern 
programs of language instruction. The point to understand is that any 
and every genuinely purposeful and significant use of language is grist 
for the language teacher’s mill. It is in and through doings and experi¬ 
ences of this sort that the desired development goes on best. There is 
no field in which the principle of context has richer applications or 
where it is more important. To limit experience to a narrow and for¬ 
malized context is almost certainly to render the specific learning situ¬ 
ation fruitless and to block the developmental process. The command 
of language as a tool for living grows by using it in a multitude of pur¬ 
poseful relationships. 

b. Modern programs of language teaching usually do quite well by 
the principle of context, but not so well by the principle of focus. Yet 
this is necessary too. It is the teacher’s business, in each and all of 
these contextual situations, to work for an improvement in linguistic 
behavior. This is not done by drill on accepted usage or grammatical 
construction, but by establishing new and understandable differentia¬ 
tions and integrations. It may mean suggesting a better choice of a 
word in a letter, a discussion of how to make a notice or a caption 
clearer, a request for simpler organization or clearer enunciation in 
making an oral report, a challenge to outline on the board the precise 
sequence of an argument that has been read, a hint as to how to make 
the telling of a story more effective. These, again, are only a few 
sample indications of endless possibilities. Whenever children use 
language, whether in speaking or writing or reading or listening, there 
is an opportunity to help them to use it better; and this is done by 
centering on some specific improvable aspect of the behavior actually 
going on. 

The provision of adequate context and the proper establishment of 
focus are the two major and determining characteristics of psycholog¬ 
ically sound teaching situations in the language arts. Such teaching 
situations will have additional features which are also important, but 
they follow from the two that have just been considered. There will be 
elbow room and scope for individual exploration, initiative, choice, and 
learning. Once it is recognized that a great range and variety of lan¬ 
guage activities can be and should be used as instructional opportuni¬ 
ties instead of confining ourselves to a stereotyped few; and that the 
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job is to establish foci of improvement within these varied opportuni¬ 
ties, possibilities for individualization immediately open up. Again, 
in teaching situations in the language arts, the social opportunities of 
the classroom will be capitalized and utilized in all possible ways. This 
again becomes feasible if we think and plan in terms of a wide range 
of activities and the establishment of foci of improvement in connec¬ 
tion with them. Lastly, these teaching situations will constantly pro¬ 
vide for and encourage self-evaluation and an effective recognition on 
the part of the learner of how well he is doing, where he is succeeding, 
where he is failing, and why. 

4. Such notions as the building of language habits or instilling the 
fundamentals of language in the hope of improving language behavior 
will definitely be avoided. It has already been shown that the effec¬ 
tive command of language is not built but that it grows, and the whole 
language program must be designed to promote growth rather than to 
build a series of specific skills. For instance, the teaching of formal 
grammar, the teaching of spelling by the memorization of spelling lists, 
or the teaching of what is called “good usage,” are neither desirable 
nor effective. This does not mean that the purposes which such teach¬ 
ing has been intended to serve are to be disregarded. It is important 
for people to avoid saying, “I ain’t got none” or, “He learned me how to 
do it.” It is important for them to be able to spell correctly. And also 
it is important for them to have an ever clearer and more adequate un¬ 
derstanding of how language is put together and how its intelligibility 
depends on its structure. No sensible person will say that such things 
do not matter. The only question is how they are to be achieved. If 
we try to teach them directly, as fixed habits to be acquired, out of 
context and without insight, we will most surely fail. There is a long 
history of such attempts, and they all end in the same way. Human 
beings grow into the ability to use language correctly, to spell correctly, 
and to recognize more and more adequately the significance of its 

structure, or they never get there at all. 

5. To return, finally, to a point that has already been made, but that 
is of the highest practical importance; the teaching of reading, of com¬ 
position, of spelling, of punctuation, of handwriting, of typewriting 
will not be thought of or planned as the teaching of so many separate 
subjects. It is quite true that each one of them presents certain special 
problems. But they are not independent sequences of learning and 
teaching. They are all aspects of a single major line of development, 
namely linguistic development. Each one of them goes best when its 
relationship to this central sequence is most clearly seen and most ade- 
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quately recognized in practice. And when this is properly done, each 
one of them makes its proper and unique contribution to the general 
development of adequate and serviceable language behavior. 

DEVELOPMENT IN THE EXPRESSIVE USES OF LANGUAGE 

Growth in the expressive use of language, as we have seen, is one of 
the two major related phases of general linguistic development. It can 
again be subdivided into growth in oral and in written expression. 
But since the two are very closely related, and also since they should 
continually interweave in a developmental scheme of teaching, they 
will be considered together. 

1. The Setting and Its Range. It has already been pointed out 
with considerable emphasis that language should be approached, not 
as a thing in itself, but as an instrumentality or aspect of behavior by 
means of which a person can deal with circumstances and with the 
social and individual problems of living. From this it immediately 
follows that language capacity should be developed in a wide and 
varied setting of genuinely purposeful activities. The following are 
some suggestions for organizing a suitable and effective setting for 
growth in linguistic expression. 

Here is a suggestive though far from exhaustive list of experiences, 
activities, and points of emphasis in connection with oral expression. 
All of them provide significant developmental opportunities. 

1. Greeting people in social situations. The school provides many oppor¬ 
tunities here. The emphasis should not be on formally correct speech, but 
rather upon easy and courteous expression. 

2. Using the telephone. Opportunities here may have to be created. This 
can be done in a number of ways, in connection with projects and otherwise. 
The emphasis should be upon use of language that is courteous and also effi¬ 
cient in the situation. The latter includes brevity, completeness in the sense of 
saying all that needs to be said, clarity of statement, clarity of enunciation. 

3. Telling a story or a personal experience. The emphasis should not be 
on linguistic correctness as such, but on effectiveness and interest. Points to 
be stressed would be selection of a story or incident worth telling, making char¬ 
acters speak for themselves, arrangement of details, and also such factors of 
effective utterance as looking at the listeners, not talking too fast, avoiding 
stumbles of the “and-uh” variety, and the impression of ease and confidence. 

4. Reporting information on observations, interviews, readings, etc. The 
factors to emphasize here are the plan of the report, clarity and completeness 
in reporting facts, clarity and completeness in reporting sources, understandable 
and generally acceptable delivery. 

5. Making announcements and giving directions. Many such opportunities 
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present themselves in the normal course of school business, and many others 
can readily be organized. Far from monopolizing such jobs, the teacher should 
distnbute them as widely as possible, and regard them as teaching opportuni¬ 
ties. The values to emphasize are those of clarity both in content and enun- 
ciation, and attractiveness and appeal. 

6. Taking part in dramatic productions. These can range all the way from 
informal dramatizations within the class to programs for assemblies, special 
days, and commencements. Such chances have great potential values of many 
kinds, and should be sought for and promoted. They should be regarded as 
opportunities not merely for putting on a show, but for teaching. 

In connection with written expression, experiences, activities, and 
points of emphasis such as the following are suggested (96, Greene and 
Gray, pp. 175-189). 

1. Social and business correspondence. Opportunities for this kind of lan¬ 
guage activity frequently arise in school work, and with a little thought and 
ingenuity a great many of them can be devised and organized. This is a place 
where emphasis on conventional form and conventional good usage is much to 
the point. The more general values to be stressed include clarity, complete¬ 
ness, organization, and accuracy and efficiency in such matters as legibility, 
punctuation, and spelling. 

2. Filling in forms that call for information. The language response is of 
course usually quite limited, consisting perhaps of only a word or a figure. 
This, however, is precisely the point of emphasis, for the stress should lie on 
the child’s clear understanding of what is called for. Here, incidentally, is one 
of the numerous interrelationships between reading and language expression. 

3. Writing a story, an essay, or a poem. Such doings are often segregated 
out and hallowed under the name “creative writing.” But a program of lan¬ 
guage teaching in which they are treated as sacred cows, and as the only sig¬ 
nificant and potentially developmental types of language activity, is gravely 
defective. On the other hand, they should most certainly be encouraged on a 
basis of stimulation, suggestion, and freedom. Their values and possibilities 
are so numerous that they will not be considered here. All that will be said is 
that they should not be regarded as ends in themselves, but as means and 
agencies for language development. 

4. Writing telegrams, notices for the bulletin board or to be read aloud, an¬ 
nouncements, advertisements. All of these are activities which call for clarity, 
and for compactness coupled with completeness, and these are the values to 
emphasize. 

5. The outlining of content from source material. Such doings have very 
great and very numerous values. Obviously they reflect back upon reading. 
They involve clear, compact, and adequate summarizing, the systematic laying 
out of points in a scheme of heads and subheads, differentiating between essen¬ 
tials and unessentials, perhaps brief expressions of critical evaluation, and vari- 
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OU 3 factors of clerical form. It is important to stress content and expression 
rather than clerical techniques, however, this latter emphasis often appearing 

in “how to study” courses, with sterilizing effects. 

6. Preparing bibliographies and lists of references. These are somewhat spe¬ 
cialized language activities. Clerical considerations and proper form in mak¬ 
ing entries here assiune great importance. They should by all means be 
stressed, not, however, for their own sake, but because the values that pupils 
can get out of such work turn on accurate reading and clear, accurate, and 

complete recording. 

7. Keeping records and minutes of class discussions, business meetings, and 
so forth. Opportunities of this kind present themselves very often, though 
they are greatly neglected. When a teacher complains that children do not 
remember their announced assignments or what was discussed the previous 
day, he should see a chance here for a language activity with definite develop¬ 
mental possibilities. This, perhaps, is a modest and humdrum beginning, but 
at least it suggests how much can readily be done by an alert and enterpris¬ 
ing teacher in the way of giving pupils valuable experiences in these directions. 

The following is a list of valuable suggestions for a setting of activ¬ 
ities suitable for language development, intended more specifically for 
the intermediate grades (46, pp. 369-370). 

Oral Expression in Language: 

1. Presentation of appropriate childlike plays in simple settings 

2. Participation in group discussion when plans are made or work is eval¬ 
uated 

3. Presentation of puppet shows in simple settings with class planning and 
class evaluation 

4. Arrangement and presentation of broadcasts where selected poetry and 
story contributions are given careful interpretation 

5. Play making with groups from favorite stories or interesting appropriate 
incidents 

6. Participation in assemblies, school, class, or group club organizations 

7. Presentation of exchange programs with neighboring class groups in in¬ 
terpretation of poetry and selected dramatic incidents 

8. Organizing and conducting story tellers’ clubs 

9. Participation in clubs for young authors in verse or prose 

10. Exploration and reporting on neighborhood bird life 

11. Reporting real journeys rehved for the group including home experiences 
and school experiences 

12. Reporting imaginary journeys taken through books or on other “magic 
carpets” 

13. Reporting and discussing wholesome happenings in current events 

14. Giving descriptions of people or places, real or imaginary, for the pur¬ 
pose of having children guess identity (vocabulary exercise) 
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15. Selecting and reading expressively favorite quotable lines from books 
that have been enjoyed 

16. Completing stories partially read 

17. Reading aloud the poetry and prose written by members of the cla^s 
group 

Written Language Activities: 

1. Writing original poems or brief stories alone or with the class group 

2. Written records of programs or keeping diary of incidents 

3. Writing puppet plays 

4. Writing “continuity” for broadcast programs. Interpreting moods of 
music in short descriptive paragraphs 

5. Keeping class story book 

6. Keeping brief records of dramatic episodes in stories that have been 
enjoyed 

7. Arranging for programs through notes to neighboring class or club 
organizations 

8. Conducting treasure hunts and explorations for words, phrases, and 
sentences that are expressive 

9. Recording work from authors’ clubs in class magazine or newspaper 

10. Authors’ clubs to encourage writing at leisure moments 

11. Keeping vacation diaries 

12. Arranging for and keeping up a vital exchange correspondence in a gen¬ 
uine situation where friendly relationships are established 

13. Writing brief “guess it” descriptions of people and places 

14. Keeping a written collection of treasured words and phrases to be used 
as a dictionary for creative writing 

15. Completing in writing stories partially read 

Such lists as those above can never be complete, but they show what 
is meant by drawing upon the multifarious possibilities of purposeful 
language activity as a setting for language development. Some gen¬ 
eral points with regard to the organization of such a setting call for 
attention. 

a. The considerable time gap between oral and written expression 
that exists in the primary grades can be greatly reduced by the intro¬ 
duction of manuscript writing. Children can learn to use the manu¬ 
script form at an earlier age and also much faster and more easily than 
they can master the ordinary cursive script. This opens up numerous 
possibilities. In one first grade, for instance, the problem of copying 
thank-you notes was solved by manuscript writing, and it also en¬ 
abled the children to write short letters of their own to a sick class¬ 
mate. A group of second-grade children got out a class newspaper 
written in the manuscript style. In a third grade, extensive language 
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activities were organized in connection with a science project, and the 
children produced signs, labels for exhibits, and explanations for visi¬ 
tors to read. As an instance of what can be done, the following is a 
story written by a first-grader after a visit to the zoo: “Once there was 
a little baby seal. The little seal swam up to the corner of the pool and 
went ‘Er-r-r-’ ” (125, Hildreth, p. 64). 

h. Investigation has seemed to indicate that at the junior-high- 
school age the most important use of written English expression in 
ordinary life is the writing of letters. This obviously suggests the kind 
of activity that can be fruitfully used in connection with the school 
program for the promotion of language development. 

c. Integrated units can provide rich opportunities for the expressive 
use of language, both oral and written, along with other types of 
learning. 

A sixth grade chose as their main enterprise for the year “A Study of 
South America.” They studied the transition from rural agriculture to urban 
industrial living, trade, the development of aviation, and the effects of war on 
trade and manufacture. Reading was only one of the study techniques the 
pupils used in gathering information on these topics. The children read ex¬ 
tensively in the literature and reference sources on South America, each child 
choosing or having selected for him the material on his special topic and mate¬ 
rial suited to his reading level. Geography textbooks were used, not one but 
several, which contained information on South America. Other reading refer¬ 
ences, such as the National Geographic Magazine, were supplied by the school 
library or brought from home. Some printed material came through the mail 
from travel bureaus and government headquarters in response to the children’s 
letters. The children not only read informational material, but they also en¬ 
joyed story books on the South American theme. 

Skill in oral and written language improved as the children used language 
in the work on the unit. Reports were prepared by groups or individual chil- 
dren, summing information gleaned from various sources. In reporting to the 
class the pupil offered the results of his reading and study as the basis for a 
class discussion which he conducted. Progress reports were made from time 
to time as the study advanced. 

The pupils made a mural depicting a scene in South America, which they 

took turns in describing when visitors came to see the paintings. This gave 

the children extensive practice in natural social conversation which required 

them to express their ideas in an organized way. One group summarized the 

work of the year by taking their parents on an imaginary trip from New York 

to South America. Four narrators were selected who took charge of the tour, 

relating events and giving pertinent facts at various stopping places on the 
trip. 



138 DEVELOPMENTAL TEACHING 

Correspondence was carried on with the museum authorities who lent mate¬ 
rial for the study, and pupils wrote articles about the South American project 
which were published in the mimeographed school newssheet which appeared 
periochcally. There were spelling lessons in which the words needed most often 
m their written reports and letter writing were required. Practical problems 
in arithmetic arose as the children constructed large maps—one with electric 
signal lights fashioned murals, and purchased supplies. Arithmetic-practice 
periods were held several times a week, and a period was set aside daily for 
spelling and individual work in reading and writing. At the end of the year a 
checkup with standard tests showed that the pupils had made excellent prog¬ 
ress in skills despite the fact that these skills had not been taught as formal 
separate subjects (125, Hildreth, pp. 7-9). 

It has already been remarked that developmental teaching, in this 
field and in all others, does not imply or require any specific method¬ 
ology. Always the important thing is that the teaching pattern, of 
whatever kind, shall fulfill the psychological conditions demanded by 
the growth process. It is clear that in the above instance some of these 
conditions at any rate were admirably met, particularly the provision 
of an ample, varied, and challenging setting. It is also clear that cer¬ 
tain other teaching patterns, notably the textbook-assignment-recita¬ 
tion routine, are not at all likely to fulfill them. If we contrast an or¬ 
ganization in which subjects are taught as subjects with an integrated 
plan such as that described, the issue is not so definite. One of the 
questions will be whether an adequate setting can be provided or 
whether this will be prevented by various limitations. On the other 
hand, in connection with ambitious integrated units and extensive 
activity organizations, the question arises whether proper localizations 
can be established, which is also an essential matter, and which will be 
considered in a short time. 

d. What have to be avoided in a developmental program of language 
teaching are by all means narrowness and stereotype. These fatal 
defects are very evident in the conventional plan of theme writing on 
restricted topics. Work of this kind is apt to be peculiarly fruitless 
and to yield poor results and little growth in the desired direction be¬ 
cause of its neglect of genuine and functional opportunities to use lan¬ 
guage. The range of topics set up in many such courses is surprisingly 
narrow. Pupils in high school do not, as a general thing, have much 
to say that can naturally be said in the form of the conventional essay 
or school theme. Even when an attempt is made to breathe the breath 
of life into such a course by linking it with the school paper, giving 
pupils much freedom in choosing what to write about, and publishing 
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the best work, the range of topics is found to remain quite narrow and 
the type of writing is restricted and conventional. Yet these children 
have plenty to say in everyday life, plenty to say in their notes and 
letters. It is only when their language activities are shackled by a set 
form and a conventionalized and remote situation that the stream runs 
dry. Teachers should bear in mind that they are not training essay 
writers, but trying to further the development of one of the most im¬ 
portant and useful phases of human behavior. It has been well said 
that, “An environment that will stimulate children to think and talk 
is the proper foundation for language expression in the primary grades” 
(25, Hildreth, p. 61). Exactly the same principle holds true for every 
level. 


The ideas that have been presented so far are widely recognized, 
and have been built into many language-arts programs and courses of 
study. But in themselves they are not enough. Taken alone, what 
has been presented up to this point still omits an essential aspect of 
developmental teaching in the field of language. The next major point 
to be considered is also absolutely essential. 

2. Defining and Emphasizing the Developmental Line. A good 
language-arts program is more than a series of functional activities and 
opportunities, no matter how wide or how stimulating and interesting. 
To provide this much is indeed to do a great deal, and also it is to do 
something necessary. But in and through such activities a definitive 
development must take place and this must be clearly envisaged and 
emphasized. 


Basic Psychology. Language development, as we have seen, turns 
upon the emergence of the differentiations, integrations, and precisions 
upon which effective linguistic behavior depends. To see just what 


this means, consider the transformation of the 


following piece of fairly 


typical high-school English into what might be regarded as a reason¬ 


ably good specimen of “magazine English.” 


One of the headmen of the village sat opposite me. He was smoking, and a 
few women and children gathered to look at the “foreign devil.” I made them 


understand that I wanted something to drink, and I said that I wanted it hot, 
so they sent someone to heat water. I felt a little soft touch on my arm while 
we waited. I turned, and I saw a httle girl scuttle off. She hid behind her 


mother. 


This passage, revised, becomes as follows: 

Opposite me sat one of the headmen of the village smoking, while a few 
women and children gathered to look at the “foreign devil.” I made them 
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understand that I wanted something to drink and that I wanted it hot so 
they sent someone to heat water. While we waited I felt a little soft touch on 
my arm, and turning, saw a little girl scuttling off to hide behind her mother 


The differences between the two versions are numerous and subtle, 
but a consideration of a few of the most outstanding will be sufficient! 
(a) “Opposite me” is thrown into higher relief by altering its position 
in the sentence, and this makes it possible to bring “smoking” into its 
proper juxtaposition with “one of the headmen.” Here we have both 
a differentiation and an integration. (6) “While” conveys the connec¬ 
tion and relationship of events with appreciably more precision than 
“and.” (c) The two rearranged “that” clauses after “understand” in 
the second version pull the language pattern together in a new and eco¬ 
nomical integration that eliminates the needless “and I said” in the 
first version and sharpens the meaning, (d) In both versions the word 
“so” starts the account of the consequent happenings, but in the sec¬ 
ond this account is both more sharply differentiated and better hung 
together, (e) The second “while” clause in the second version both 
distinguishes the sequence of events and holds them together better 
than the clumsy undifferentiated series of short sentences in the first 
version. (/) The infinitive “to hide” gives a proper subordination to 
this detail of the action, in contrast to its undue and awkward prom¬ 
inence in the final short sentence of the first version (300, Ward, pp. 
135-136; 198, Mursell, pp. 164-165). 

This example is, of course, on a relatively high level, but it shows 
clearly enough what the improvement of language expression involves 
at any level. It does not depend primarily on fixed skills that can be 
polished and consolidated, or on knowledge of grammar or usage or 
word meanings as defined in the dictionary. The high-school version 
above is an expression of meaning that is adequate up to a point. The 
magazine version also is adequate only up to a point, although it is 
a higher point. A great stylist would presumably do better still, and 
the reason would be his awareness of subtleties and connections to 


which ordinary people are oblivious until someone reveals them. At 
a far more elementary level a small child may say, “Give me the rub,” 
when he means “Give me the eraser”; or “I am going to the low,” when 
he means that he is going to the bottom of the page. Improvement 
does not turn merely on his learning a few new facts about usage, but 
on establishing a clearer connection between language and thought. So 
too, crude or incomplete sentences, monotonous connectives, or the 
choice of flat and “safe” rather than vivid words are reflections of 
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poorly arranged and incompletely realized ideas. English, both writ¬ 
ten and spoken, is, in fact, externalized thinking, choosing, and feeling. 
So the whole emphasis in the teaching of English expression should be 
upon the more and more precise shaping of the language pattern to 
thought, intention, and meaning (263, 264, Smith; 244, Salisbury). 

Practical Significance. Perhaps the best way to show the practical 
implications of this analysis will be briefly to describe a number of 
teaching procedures which exemplify it, to show what they have in 
common, and how they contrast with procedures that are undesirable 
from the developmental point of view. 

One important phase of language development is an increasing ca¬ 
pacity to organize ideas clearly, logically, and effectively in sentences 
and larger units. This can be brought to a focus in connection with 
actual language activities by a large variety of devices, of which the 
following instances may be found suggestive. Sentences or paragraphs 
that occur in the written expression of pupils may be set up for class 
discussion and study, with emphasis on their recasting. The values of 
different variants may be considered. As a more formal but still valu¬ 
able exercise, the group may consider the rewriting of sample sentences 
of which part has been cut off by a period. An example of composition, 
either from pupils’ work or from published sources may be used for 
study, the problem being to put a cross through every unnecessary 
“and,” or to find improved substitute connectives. A number of differ¬ 
ently arranged sentences expressing the same idea may be presented, 
the problem being to determine which is the best organized and why. 
A sample set of such sentences is as follows: (a) I counted six paintings 
while walking downstairs. (6) While walking downstairs six paintings 
were counted, (c) There were six paintings counted while I walked 
downstairs. 

Another somewhat similar point for focalization might be the clarifi¬ 
cation of meaning through variety of language. A sequence of sen¬ 
tences taken from the work of students or otherwise obtained may be 
considered with the problem being to rewrite them for the sake of 
increased interest and clarity. An example would be: (a) The door¬ 
bell rang last night just as I was going to bed. (6) A boy stood there 
with a telegram in his hand. Or a sequence of sentences may be pre¬ 
sented and students asked to consider how they might be effectively 
combined. A simple instance would be: (a) The tomatoes in my gar¬ 
den were damaged by hail. (6) The cabbages also were damaged. 

Once again, it is possible to center attention upon the clarification of 
meaning by the choice of suitable, concise, and colorful words. A sen- 



142 DEVELOPMENTAL TEACHING 

tence or a longer passage may be studied, with certain words under- 

Imed, and the pupils asked to think of or Bnd from the dictionary or 

elsewhere as many possible substitutes as they can. These can then be 

discussed for suitability, meaningfulness, and colorfulness. For in- 

^ance; “Read the sentence: ‘The frightened fox ran into the woods.’ 

Ran IS not a particularly vivid word. Write as many sentences as you 

can using exact, vivid, and interesting words in place of ran, e.g., ‘The 

frightened fox sneaked into the woods’ ” (96, Greene and Gray pp 175— 
189). 

Another important aspect of language development is an increasingly 
discriminating responsiveness to the evocative values of language. 
This, too, may be approached in a great many different ways. One 
line of treatment is to compare several English translations of the same 
poetic passage, and to study in detail the relative poetic and suggestive 
values of the language used and of the choice of English words. Or one 
may compare in detail the language content of the best possible prose 
paraphrase of an English poem with the poem itself. Also it is often 
very interesting and revealing to collect, examine, and discuss in¬ 
stances of the enormous numbers of evocative, emotionally loaded, 
and metaphorical expressions to be found in advertising, political pub¬ 
licity, magazine stories and articles, and in newspaper writing, includ¬ 
ing the comics. It may have quite a considerable effect on some pupils 
to discover that poets are not the only ones to use language for such 
purposes. Or the group as a whole may undertake to develop a prose 
appreciation of a picture or a natural scene or a piece of music, and in 
this attention can readily be brought to bear on the detail of the 
language. 

Yet another important phase of language development is an increas¬ 
ing grasp of the precise operational meanings of words. What a word 
in the English language conveys is largely determined by the total con¬ 
text. One procedure for bringing this out, which is suggested for the 
eleventh grade, is to rewrite such sentences as the following, retaining 
the original wording as far as possible with the one exception of avoid¬ 
ing the word is (227, p. 175). 

1. He is a fool. 2. The book is on the table. 3. A straight line is the short¬ 
est distance between two points. 4. A quart is two pints. 5. Slavery is the 
lowest state of man. 6. One and one are two. 7. This is my book. 8. Fascism 
is a form of government in which the individual is subservient to the state. 
9. Italy is (was) a Fascist country. 10. There is not another man like him 
anywhere on earth. 11. This is my right hand. 12. This man is my brother. 
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13. My parents’ son is my brother. 14. Is everything all right? 15. Beauty 
is truth, truth beauty. 

In instances where this particular exercise has been used, one of the 
first effects likely to be produced is a rush to the dictionary. But this 
turns out to be of little help. It becomes necessary to reflect, analyze, 
and understand, which is just what is desired. It is clear that the 
same type of study could readily be utilized on less exacting levels. 
Material might be taken from the written or from the oral expressions 
of the pupils. The essential point involved, however, should always be 
kept in mind. It is not merely to find synonyms but to recognize how 
much the meaning of any word is likely to depend upon its context. 
If one wants to reveal both the possibilities and the limitations of the 
dictionary, or indeed of any mechanical device for the interpretation 
of English, all that one need do is to set up the familiar sentence: “All 
men are created equal.” The dictionary defines the word “equal” as 
“exactly the same in measure, number, quantity, or degree, or like in 
value, quality, status, or position.” Just how much light this throws 
on the famous statement may be an interesting problem for class dis¬ 
cussion. 

Another approach in analyzing the operational meanings of words 
and expressions is the study of abstractions. The following exercise, 
which was used in an English class and based on the history text the 
pupils were studying, may be found suggestive (227, p. 182): 

Directions —^Expand each one of the following passages, quoted from one of 
your history reference books, into paragraphs of about forty or fifty words. 
In your expansion do not use any of the underlined words or phrases. Your 
expansion should be aimed toward making the meaning of the passage clear 
and “operational.” The passage should be completely rewritten; do not 
merely substitute a “synonym” which involves the same abstractions as the un¬ 
derlined word. For instance, in passage 5, do not simply put for America an 
easy phrase like “this country,” or “this land,” but expand it until it becomes 
clearly exactly what is meant by “America.” 

1. If the proper object of society is to produce and maintain an aristocracy, 

Virginia had achieved it. If it be to maintain a high general level of comfort and 
intelligence, she had not. 

2. The plantation system never obtained a strong foothold in North Carolina; 

the state remained a farming democracy aided by rather than based upon chattel 

slavery, 

3. The Americans should be an example of political, religioiLs, commercial and 
industrial liberty, 

4. There was one dominant force in American history that no one foresaw in 
1785; the expansive force. 
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fast vanished with the wild Indian, and America’s youth is waning 

6 Hamilton’s political theories had more validity for the future America than 

for the simple society with whose common mind and condition Jefferson’s theories 
agreed. 


A question that very naturally arises in connection with these sug¬ 
gestions for Realization on the expressive texture of language is: 
Where does grammar study come in? It has been conclusively and re¬ 
peatedly shown that the study of formal English grammar does not 
improve either oral or written expression, and that there is virtually 
no relationship between a knowledge of formal grammar and an ability 
to use English effectively and correctly. This has to be accepted as 
proven.^ There are two reasons for this. The first and most general 
is that the command of language does not depend on any kind of fixed 
habits or fixed techniques, but upon a flexible grasp of differentiations 
and integrations in the living pattern of the language itself. The sec¬ 
ond reason is that formal English grammar as ordinarily taught is a 
falsification. Formal grammar was taken over into English from the 
highly inflected languages, particularly from Latin. To understand a 
Latin sentence it is necessary to observe case endings, and so forth, 
which indicate the relationships. The subject of the sentence, for in¬ 
stance, appears in the form of the nominative case, which at once 
identifies it. Thus one can fit the parts of the sentence together almost 
like a Chinese puzzle, and one must do so to obtain the meaning. But 
English is an uninflected language. Before an English sentence can be 
analyzed or “diagramed” it must be understood; for there are no signs, 
or very few of them, to tell us which parts belong together. 

Consider, for instance, the opening sentence of Milton’s sonnet “On 
His Blindness”; 

When I consider how my light is spent 
E’re half my days, in this dark world and wide. 

And that one talent which is death to hide, 

Lodged with me useless, though my soul more bent 
To serve therewith my Maker, and present 
My true account, lest He returning chide; 

Doth God exact day-labour, light denied, 

I fondly ask. 

1 See James L. Mursell (198, pp. 155-156). For representative source studies see 
Asker (7), Hoyt (137), Henry (122), Segal and Barr (257). These studies are 
some twenty years old. They have been consistently confirmed in more recent 

work, for an instance of which see D. V. Smith (262). 
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The whole passage is baflBing until the sense reveals that the last line is 
the principle clause. Also it is only by the sense, and not the gram¬ 
matical form, that we can decide whether “that” in the third line is a 
conjunction, and “talent” a nominative subject of the verb “lodged”; 
or whether the same “that” is a demonstrative pronoun agreeing with 
“talent” (227). To put it in a nutshell, in Latin, grammar is prior to 
sense; in English, sense is prior to grammar. This is why it is perfectly 
possible for a person to be able to speak or write English of the highest 
excellence without being able to “diagram” a sentence at all. Formal 
English grammar is not a valid theory of the language. 

What is clearly required is a direct analytic study of the language as 
a medium for expressing and conveying thought. This has already 
been illustrated in one way or another in all the instances of procedure 
that have been discussed. In an interesting experimental teaching 
situation this “thought approach” was directly contrasted with an ap¬ 
proach by way of grammar. Seven types of problems which often pre¬ 
sent themselves in the actual use of English were set up as teaching 
units. One of them, for example, dealt with the coordination and sub¬ 
ordination of ideas in clauses. Sentences such as the following were 
presented to the class for consideration: “Mary plays a good game of 
tennis and she makes excellent cake.” This, of course, is perfectly 
grammatical, but the class came to realize that it is nevertheless bad 
because there are two ideas that are not related in thought. The de¬ 
fect, in other words, lies in the organized meaning, and not in the ab¬ 
stract form of the statement. Suggestions for an alternative to the 
second clause were made by the pupils, one of them being: “and she is 
also a good sportswoman.” The formal grammar of the situation re¬ 
mains the same, but there is now a coordination of ideas, and so the 
objection to the connective “and” disappears. Further alternative sec¬ 
ond clauses were also suggested, and appropriate substitutes for “and,” 
which would indicate the relationships of coordination and subordina¬ 
tion, were studied. This whole procedure amounted to an organized 
examination of language from the standpoint of the meaning to be 
conveyed. It was highly systematized, partly because an experiment 
was being carried on, and partly because relatively mature high-school 
pupils were involved. But essentially the same thing can be done, in 
many different ways, and at many different levels, as opportunities pre¬ 
sent themselves in connection with the written and spoken language 
expression of pupils (77, Frogner). 

The following plan of teaching offers an instructive contrast to the 
various illustrative procedures we have been considering. It was tried 
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out in 20 Chicago junior high schools over a 7-week period. One Eng- 

Tr' ^ instruction or guid¬ 

ance Then there were five compositions written, one each week, under 

careful instruction. On hlonday the week’s composition, for which the 
opic was assigned, was planned according to a technique of diagram- 
ing On Tuesday it was freely drafted. On Wednesday the rough 
draft was reviewed and corrected by the pupils. On Thursday the 
nal draft was made, handed in, and corrected for return. During the 
seventh week a final composition was written by the pupils without 
any instructions or requirements or systematization from the teacher. 
There was a considerable improvement in mechanics and clerical de¬ 
tail. Many of the pupils retained the diagraming device, which should 
have dropped out. And there was very little improvement in the lin¬ 
guistic quality of the work. Notice that the idea itself was sound 
enough; for the planning ahead and revising afterward are very valu¬ 
able language techniques and, what is more, they are very valuable 
ways of improving the actual command of language. But when they 
are mechanically imposed from the outside, they do very little good. 
Their whole effectiveness lies in the definition and clarification of 
meaning. When a person plans a job of writing or oral expression, the 
heart of his planning must be discovering what he wants to say. When 
he revises the job, the heart of the revision must be the attempt to 
make his meaning and intention clearer and more direct. In this last 
example we have about as sharp a contrast as could well be drawn be¬ 
tween a highly systematic but essentially mechanistic approach and 
the developmental approach in language teaching (172, Lyman). 

* 

SPECIAL PROBLEMS 

The developmental treatment of language instruction applies not 
only to the general approach but also to the special problems of spell¬ 
ing, punctuation, and handwriting. These should not be thought of as 
independent skills, but as part and parcel of the whole sequence of 
linguistic development. 

1. Spelling. Basic Psychology. The psychological factors involved 
in spelling are complex and far-reaching. This needs to be understood, 
for failures in the teaching and learning of spelling are quite largely 
due to the assumption that the problem is essentially simple and that 
it can be solved by the simplest of all pedagogical procedures, i.e., rou¬ 
tine pounding and plenty of it. Spelling, on the contrary, is a special 
phase of linguistic development. It is extremely dependent on purpose, 
and if a person does not care, mere drill will not make him a good 
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speller. On the other hand, if he does care, he can become a good 
speller with comparatively little drill. Also it involves a coordination 
of many psychological processes. It is known that poor spelling may 
be due to failure to hear words properly, to failure to see words prop¬ 
erly (thus a person may look at beginnings or ends but not middles, or 
only the tops of words), or failure to understand words properly (129, 
Hollingworth; 158, Kiefer and Sangren). Moreover the acquisition of 
spelling ability is a developmental process, not a simple fixing of hab¬ 
its. To write “doler” for “dollar,” “mach” for “match,” or “frend” for 
“friend” is not to be wholly wrong. These are not sheer black errors, 
except on a purely externalistic view, but imperfect and inexact devel¬ 
opmental patterns. So also with capitalization. Many of the errors 
children make are reasonable in terms of their own understanding and 
are really due to an imperfect grasp of the differentiations in the pat¬ 
tern of language that it is conventionally correct to indicate with the 
use of capital letters (221, Pressey and Campbell). 

Practical Significance. Spelling should be treated as an organic 
phase of language development. This is the basic idea that should 
control procedure. It means two things. First, spelling should not be 
treated as in any sense a separate subject. The child begins to spell as 
soon as he begins to write; and if manuscript writing is taught, this is 
very early indeed. Improved efficiency in spelling is simply part of his 
increasing precision in written expression. Second, and more specifi¬ 
cally, the central emphasis in spelling instruction should be upon mean- 
ingfvl word study. This is the developmental viewpoint on spelling, 
and it involves the following considerations. 

a. Genuinely purposive situations are of the greatest importance, i.e., 
situations in which there is a strong and natural incentive to spell cor¬ 
rectly. Such situations are exemplified in writing reports to be read 
by others, notices for the bulletin board, labels for exhibits, letters, ad¬ 
dresses on envelopes, and all other kinds of writing where precision of 
language is a desideratum. An investigation showed that the spelling 
ability of a sixth-grade group was markedly improved by the general 
and varied writing activities required in a series of social-science units 
dealing with such topics as communication, cotton, and the local fruit 
industry. The purposive situations thus established, with their de¬ 
mand for precision, had a much greater effect than the ordinary text¬ 
book teaching of spelling (134, Horn and McKee). 

h. There should be focalization on both the meaning and the form of 
words, form including both sound and visual appearance. The careful 
examination of words that are understood and words that are used is 
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the key to the improvement of spelling. This implies that spelling 
vocabularies should be definitely related to the actual writing done by 
the pupils instead of being drawn from the usual spelling lists. Such 
lists are ordinarily made up to include words most often used on the 
average. But all learning is obviously an individual affair, and learn¬ 
ing to spell is no exception. It is not the words used oftenest on the 
average, but the words that this or that individual actually uses most 
often that are important for him; and they are the ones through which 
he will best learn to spell. This, however, does not mean that spelling 
instruction should be merely incidental or unsystematic. The words 
that an individual child or a group of children are most likely to use in 
connection with their work, or the words that they actually do use, can 
be isolated and set up for systematic spelling instruction. In a third 
grade in a Wisconsin city, spelling lists were built out of the words that 
pupils were most likely to employ in their written work. These words 
were examined, discussed, studied, reviewed. Twelve words a week 
were dealt with instead of the usual 20. There were striking gains in 
efficiency, the average score rising from 40.8 to 88.5 on a 96-word test 
in eight weeks (167, Lee and Lee). 

c. Spelling instruction should be planned as a reasonable develop¬ 
mental sequence. In the primary grades, the spelling vocabulary 
should be kept close to actual use. In this context of actual use, i.e., 
actual writing, there should be a more or less transitory focalization 
on specific words. Always the emphasis should be on having the child 
understand the word, look at it carefully, and listen to it carefully. If 
some of the words do not shape up at once in final form—if, for in¬ 
stance, we get “frend” for “friend,” and so forth—^this does not matter 
a great deal, so long as meaningful word study is inaugurated and also 
continued at higher levels. The developmental process, properly 
guided, will yield a surer and healthier spelling ability in the long run 
than early drill. In the intermediate grades, more explicit and inten¬ 
sive word study is in order, still closely related to actual use. The 
group may study weekly lists of words that they will need or are un¬ 
able to spell or that make special difficulty. The work may consist of 
copying, comparing, interpreting, discussing, and writing freely with 
special attention to spelling. The point is to get words to differentiate 
out and define themselves with precision, not to pound them in. In 
high school and beyond the same principles hold. Here there is a need 
for “upkeep” and also considerable specialization of functional spelling 

vocabulary. 

d. Some key points of procedure are as follows, (a) There should 
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be time set aside each day for word study, (b) It should be genuine 
word study rather than mechanical drill on spelling, (c) Attention to 
pronunciation, which may include occasional “pronunciation bees,” is 
always important, (d) There should be analytic attention to the hard 
places in words, some devices for this being completions in which part 
of such words is given with the children filling in the rest, guiding 
group discussion of special problems and difficulties, exhibits of wrong 
spelling, and so forth, (e) Spelling rules seem to have quite a limited 
usefulness and should be employed sparingly (125, Hildreth). 

e. The general outcome of good spelling instruction is indeed accu¬ 
racy in spelling specific words, but it includes more than this. Such 
instruction should, above all, establish a prevailing attitude, which has 
often been called a spelling consciousness. A person who has been 
properly and successfully taught should know pretty clearly when he 
has spelled a word correctly and also when he has not; and if he is in 
doubt, this also should register clearly in his mind and should go along 
with an impulse to do something about it. This spelling consciousness 
has been found to be quite weak in many students, from elementary 
school through college (120, Henrickson and Pechstein; 292, Tidy- 
man). It is the most important outcome of spelling instruction. Thus 
spelling ability is by no means an aggregate of specific spelling habits 
and no more. It is a general attitude toward written expression. This 
is why it is generated best by comparatively short lists of practically 
useful words, and in purposive situations, rather than by routine drill 
on long lists. What goes on in learning to spell is not so much the 
building of a stock of words, as the development of an intelligent men¬ 
tal attitude. As Hildreth puts it: “The chief criterion of successful 
achievement in spelling is the extent to which the child can help him¬ 
self achieve correct spelling” (125, p. 511). 

/. The enemies of good spelling instruction are routine drilling as 
contrasted to meaningful word study, spelling lists that are too long, 
spelling lists made up of nonfunctional words, and lack of individual¬ 
ization. 

2. Punctuation. Punctuation, like spelling, should be treated as an 
integral part of language study, not in any sense as a separate subject. 
Very obviously it has to do with the differentiations and integrations 
through which language conveys meaning. In the inscriptions of the 
Ancient World, the words themselves were run together, and the sen¬ 
tences were not separated out. As written language developed, the 
separate words became differentiated. Then a system of special sym¬ 
bols was developed to distinguish between sentences, and to show rela- 
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tionships within sentences. These symbols are known to us as rmnctu- 
ation marks. Punctuation marks, then, are symbols which the writer 
uses to make his meaning clearer. This is the key idea in teaching. 

i be teaching of punctuation beautifully exemplifies both the falla¬ 
cies of a mechanistic approach and the principles of developmental 
teaching. One old course contained 157 rules for punctuation, and the 
procedure was to drill on the rules, many of which were extremely 
complex and abstract, and then to jot in the number of the proper rule 
over every punctuation mark used in a paragraph that was either read 
or actually written by the student. The outcome was what might be 
expected. People did not learn to punctuate. 

Proper punctuation can be controlled by just three principles, all 
having to do with the meaningful relationships of language. First, 
separate out sentences by using periods. Second, use a comma or “and” 
to connect items Marking together in lists of two or more; and also, if 
two statements combine in one sentence, use “and,” “but,” “yet,” “or,” 
“nor,” etc. and introduce a comma to prevent misreading. Third, use 
a comma or a pair of commas to prevent misreading. This is an ap¬ 
proach both enormously simplified and also directly related to the in¬ 
telligent grasp and use of language. A few examples will help to indi¬ 
cate how it works. In the sentence: “If the hot weather continues, 
there will be no crop,” a comma is needed to separate out the “if” clause 
and not, as the rule book says, because we have an “introducing ad¬ 
verbial modifier.” The sentence: “When we got to the mountains Dad 
let me drive” has an adverbial modifier clause but needs no comma be¬ 


cause the transition is clear without it. In the sentence: “My uncle, 
a great lover of horses, never fails . . .” the first comma is used simply 
to check the forward movement of the thought and to make the mean¬ 
ing clear; and not because, as the rule book again says, a comma is 
required after an appositive, a participle, a prepositional phrase, a non- 
restrictive relative clause, an adjectival phrase, an item in a date or 
address. So, in the compound sentence: “Water lilies were floating in 
the spring and summer bunchberries reddened the overhanging knoll,” 
commas may be put between its parts or they may be omitted if not 
required to clarify the relationships. 

Punctuation so understood clearly becomes an organic part of lan¬ 


guage study. Like spelling, it can be taught in a developmental se¬ 
quence. Young children can be helped to notice the most prominent 
divisions and relationships in language, and to introduce the appropri¬ 
ate marks. Later on such discriminations can become finer, and the 
whole study more explicit, systematic, and consciously attentive. Good 
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punctuation thus develops along with, and helps the development of, 
effective command of expressive language (245, Salisbury). 

3. Handwriting. Handwriting also should be treated as a phase of 
language development, not as a separate subject. It has two controlling 
psychological aspects. First, it is a tool for language expression and a 
means of language development through expressive use. This imme¬ 
diately implies that in teaching it the emphasis should be upon legibil¬ 
ity, fluency and speed, and not upon calligraphic and copybook ele¬ 
gance, which latter is stressed when it is treated as an independent skill 
with standards of its own. Second, handwriting is a phase of general 
motor development, in which control progressively extends from the 
center toward the extremities and from the top downward. Here there 
are two implications. First, attempts to teach handwriting at too 
early an age are futile and indeed even dangerous, because they cause 
extreme nervous tensions. Second, good teaching will aim at easy and 
comfortable motion rather than insisting on some particular kind of 
motion, e.g., arm movement. 

The argument for manuscript writing, which is being widely intro¬ 
duced, depends on these two points. Manuscript writing demands 
much less finesse than cursive writing. It is physically much easier 
for young children and involves less strain. Children can produce a 
legible script much more readily. Also they can begin writing sooner, 
so that experience in written expression, which of course has many 
values, can be had at an earlier age. The pros and cons of manuscript 
writing are still a matter of controversy. Whether it can be written as 
fast as cursive script and whether one can get as many words on the 
page are points in dispute. The problem of changing over from manu¬ 
script to cursive style, perhaps in the third grade, is thought to be a 
serious one. Enthusiasts for manuscript writing ask, in reply: Why 
change over at all? Why not continue right along with manuscript 
writing, and later on teach typewriting? This is not the place to try 
to settle the debate. The point here is that manuscript writing is a 
forthright recognition of the developmental viewpoint, according to 
which writing is not an independent skill, but a phase of language de¬ 
velopment and a phase of motor development. 

Assuming the use of manuscript writing, the general sequence of in¬ 
struction may be sketched very briefly as follows. We start in the first 
grade with incidental and stimulating experiences, such as watching 
the teacher write manuscript on the board, the display of the alphabet 
chart without analytic emphasis, the copying by the child of the script 
that he has dictated for the teacher to put on the board, etc. Here and 
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always, elegant copy and a set pattern of movement should not be 
stressed. In the second grade, these processes are extended and refined. 
The work can be connected with spelling, with word study, and with 
context writing {i.e., continuous written discourse). There should be 
some daily practice in letter forms and strokes. Size should be reduced, 
and speed increased, but without pressure. Purposive situations should 
be organized, such as copying addresses, notes, and charts, making out 
Christmas cards, making booklets, etc. In the third grade there can be 
a wider range of purposive activities and situations, accompanied by 
more specific and detailed drill on forms, alignment, spacing, and so 
forth. Beyond the third grade, writing needs and situations greatly 
expand. Legibility should be stressed by organizing situations where 
it is needed and by direct emphasis in teaching. There should be drill 
on specific and individual faults. Also there should be an emphasis on 
increasing speed. Above the sixth grade, the same infiuences, at a 
higher level of organization, can produce continued and marked im¬ 
provement. 

The general features of good writing instruction are emphasis on 
motor relaxation accompanied by reasonable speed and endurance, on 
legibility and quality, and on individual attention and diagnosis, 
hlass drill, as always, is not very effective. One touchstone of good 
teaching here will be intelligently directed and self-motivated practice. 
For the outcome is not merely a fixed habit or a skill up to a given 
standard, but an attitude which leads to continuing improvement. The 
great proof of the weakness of ordinary writing instruction is precisely 
the failure of people to improve under their own steam later on, and 
indeed the very frequent deterioration in handwriting that appears (125, 
Hildreth) 


EVALUATION 

The vital topic of evaluation in connection with language develop¬ 
ment still remains to be considered. The ways and means by which 
work is assessed and judged, the standards that are used, and the meth¬ 
ods by which they are brought to bear have profound effects upon 
learning and development. It is of crucial importance that those 
effects shall be constructive. Evaluation is necessarily a part of learn¬ 
ing, and therefore also an integral element in teaching. 

In language development and linguistic learning, routine evaluation 
on mechanistic standards is peculiarly deadening and futile, even when 
made very businesslike and thorough. Such a businesslike plan was 
tried out in a ninth-grade English class for 12 weeks. For four weeks 
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the whole class was drilled in various ways on 30 English skills often 
found defective in the ninth grade such as spelling, punctuation, gram¬ 
mar, etc. On the last day of each week each pupil wrote a composition. 
In one section the compositions were checked for error against the list 
of 30 skills, returned with corrections, and rewritten. In another sec¬ 
tion the compositions were simply graded and returned, without cor¬ 
rections or rewriting. The writing of compositions went on for the 
whole 12 weeks. An elaborate testing scheme was set up to find out 
what had happened. All the thorough and laborious theme correcting 
gave a very slight advantage in a few of the skills and none at all in 
most of them. This plan of evaluation, very much more exacting and 
intensive than any that a working teacher could well undertake with 
the time and energy at his disposal, was an almost total loss so far as 
results were concerned (71, Fellows). 

What was wrong with it? Almost everything. The actual writing 
consisted of producing school-wise compositions, a major weakness 
from the start. The whole emphasis was on points that were regarded 
as having to do with the “mechanics of writing” rather than with the 
understanding use of language. Errors were presented to the pupils 
rather than being discovered by them. 

What, then, are the characteristics of good evaluation in this field. 
Briefly they are as follows: 

a. The overriding question which should be uppermost in the minds 
of teacher and learners alike is: Has the pupil managed to say clearly, 
effectively, and completely what he wants to say or what needs to be 
said in some given functional situation? Is this letter clear and to the 
point? Is the oral report understandable and interesting? Meaning 
is always the thing to stress, because it is the heart of language devel¬ 
opment and good language expression. As the whole argument of this 
chap^r goes to show, this can and should carry right down to details. 
Spelling, handwriting, punctuation, grammatical form, proper usage 
are all of them important. Yet they are important, not in and of them¬ 
selves, but because they are mechanisms and devices for carrying and 
conveying meaning. 

h. The learners must have the largest possible share in evaluation. 
No scheme that neglects this or treats evaluation as something a 
teacher does to pupils rather than as something they do for themselves 
with increasing effectiveness can be anything but bad. One of the most 
vital obligations of any teacher is to lead his pupils to juster and more 
penetrating self-judgment, self-criticism, and self-guidance. In con¬ 
nection with English expression there are innumerable ways in which 
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this can be done. Many of them have already been suggested, but a 
few more instances may be mentioned to reinforce the point. 

Group discussions, in which the work produced by individuals is 
considered, and diflSculties, weaknesses, failures, and also successes are 
examined, can be extremely helpful. So are joint activities where the 
whole group plans things to be done by individuals or subgroups, or 
actually develops a script or an announcement or an assembly pro¬ 
gram. In one interesting arrangement a group was guided toward crit¬ 
ical self-appraisal when the teacher collected the imperfections that 
had occurred in previous written work and used them as foci for discus¬ 
sion (301, Warner and Guiler). In another situation, some fourth-grade 
pupils were assigned as “G-men” to get at “language demons” in oral 
expression. Each bad character was named, as for instance, “Old Man 
Ain’t,” “Sister Seen,” “Brother Et,” and “Little Baby Wanna,” and his 
picture was put on the board. When any of those “demons” appeared 
in the children’s talk, a G-man placed a card on the offender’s desk, 
and it remained there till another transgressor fell by the wayside 
(73, Fox). 

This emphasis on self-evaluation and self-guidance appears again in 
a plan of free writing in the second grade. The children made scrap¬ 
books of newsprint in which they drew or wrote anything they pleased. 
Often they did not know how to spell a word they wanted to use, but 
this did not deter them. They were systematically encouraged and 
guided to ask for help and also to help themselves as much as they 
could. A list of words asked for most often was posted. Each child 
had a workbook for listing the words on which he asked for help. And 
they were shown how to help themselves with the picture dictionary, 
the older children using a standard dictionary (98, Gunderson). 

Another plan that has been tried out quite widely in numerous high 
schools with good effect is the introduction of “oral composition.” In¬ 
stead of writing essays immediately on chosen topics, the students first 
presented what they wished to say in an address to the class. After 
that, it was to be written up. This was found to have a remarkable ef¬ 
fect in improving the quality of English expression (54, Clapp). So far, 
so good, one is inclined to say! The same idea might work even better 
if, instead of being confined to English composition, it were used freely 
and informally in connection with a great range of situations that call 
for the functional use of English expression. Undoubtedly one of the 
main reasons why such a plan is helpful is that, because of the oral 
presentation, the pupil himself begins to get evaluative notions about 
what he is doing while the work is still in progress. 
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These are scanty and scattering illustrations. But everything in this 
chapter points toward sound and constructive practices in the way of 
evaluation. Learners grow in command of expressive language by con¬ 
centrating on the conditions of its use in situations that call for it. It 
is a process centered on understanding and insight, and this in turn ob¬ 
viously implies that it is one in which the pupil can and should under¬ 
stand what he is doing, where he is succeeding, where he is failing, and 
why. 

Suggestions for Further Reading 

1. Harry A. Greene and William S. Gray, ''The Measurement of Understanding 
in the Language Arts,” National Society for the Study oj Education, A.5th Year¬ 
book, Part I, 1946. Chap. 9. A discussion of evaluation based on developmental 
assumptions. 

2. Gertrude H. Hildreth, Learning the Three R*s, Educational Publishers, Inc., 
Minneapolis, 1947. Chap. 2, "Language Skills,” Chap. 3, "Language Activities 
at School.” Chap. 4, "Improving Language Skills.” A comprehensive and prao 
tical discussion of education for linguistic development. 

3. James L. Mursell, The Psychology oj Secondary School Teaching, W. W. 
Norton & Company, New York (rev. ed.), 1939. Chap. 6, "How to Teach Eng¬ 
lish Use and Expression.” Psychological data on teaching English expression with 
particular reference to the secondary level. 

4. Progressive Education Association, Commission on the Secondary School 
Curriculum, Language in General Education, D. Appleton-Century Company, 
Inc., New York, 1940. Chap. 4, "The Basis of Language Teaching.” Chap. 5, 

"Applications and Methods.” A most important recent statement, dealing with 
English teaching from the standpoint of meaning. 

5. I. A. Richards, Interpretation in Teaching, Harcourt, Brace & Company, 

New York, 1939. An extremely important book, dealing with fundamental aspects 
of teaching and language study. 

6. Rachel Salisbury, "The Psychology of Composition,” English Journal, 1936, 

Vol. 25, pp. 356-366. Excellent treatment of composition from the standpoint of 
organizing meaning. 

7- Rachel Salisbury, “The Psychology of Punctuation,” English Journal, 1939, 

Vol. 28, pp. 794-806. Punctuation treated from the standpoint of meaning rather 
than from that of rules. 


Suggestions for Discussion and Study 

1. Check through the lists of suggested language activities in this chapter and 
examine the relationship found in many of them between reading and expression. 

2. Consider the various teaching procedures indicated in this chapter, and see 
how and to what extent they provide for and stimulate self-evaluation. 

3. What IS the difference between the developmental process of differentiation 
and the analysis and "diagraming of sentences? 

4. Show that the improvement of an advanced writer is due to the same con- 
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ditiona and psychological processes through which the language ability of a young 
child is improved. 

5. Try to observe your own processes when you revise something you have 
written. Do you find them exemplified in this chapter? 

6. Why should the teaching of language expression mean more than the teach¬ 
ing of English composition? 

7. Consider how the suggestions made in this chapter for teaching spelling 
might develop a “spelling consciousness.” 

8. Show how good punctuation reflects the writer's clear awareness of mean¬ 
ing. Would this imply that centering on punctuation might be one helpful way 
of improving command of language expression? 

9. Would you expect oral expression to help written expression? How? 
Why? How might the two be related in teaching and learning? 

10. Analyze carefully the arguments for and against manuscript writing. Would 
they apply at all to typewriting? 



CHAPTER 6 


LANGUAGE DEVELOPMENT: II: READING 


Reading is the second major type of language activity. In the pre¬ 
vious chapter, the general psychological aspects of language develop¬ 
ment were discussed and then applied more specifically to language ex¬ 
pression. In the present chapter they are to be brought to bear upon 
the teaching of reading. 

READING FROM THE DEVELOPMENTAL POINT OF VIEW 

The improvement of reading has all the aspects of a developmental 
process. It must be so understood and managed if it is to be taught 
effectively. In such a treatment as the present one it is, of course, not 
possible to go into extensive detail about the techniques, procedures, 
devices, and materials that are used in reading instruction. But the 
point of view can be clarified and its major practical consequences in¬ 
dicated. We shall find certain patterns and lines of emphasis recog¬ 
nized in modern practice in this field that appear again and again in 
all the subject-matter areas discussed in this book, and it will be seen 
that all of them are rooted in developmental psychology. 

1. What Is Reading? To raise this question may seem rather 
strange, since surely the answer must be obvious. As a matter of fact, 
it is not. A great many people certainly have quite wrong ideas about 
the nature of reading or at least quite wrong assumptions, for it is 
doubtful whether they ever bring their notions out to a clear statement 
in words. And wrong ideas about the nature of reading have a dis¬ 
astrous effect upon the teaching of it. 

It seems natural to take for granted that reading is a process of as¬ 
similation or reception in which the meaning on the page is absorbed 
by the mind, i.e., a process in which the reader is essentially passive. 
This is a fundamental error and unless it is avoided it leads to all sorts 
of extremely unfortunate consequences. Just the contrary, indeed, is 
true. Reading is an active process, in which the reader makes an in¬ 
terpretation of what he sees on the page. The symbols do not simply 
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tell him what to think. They set his own thinking in motion. What 
he gathers from his reading is not what the symbols pour into his mind 
by way of his eyes. What he gathers depends entirely upon the re¬ 
sponse he himself makes to these symbols. So, as Thorndike pointed 

out a good many years ago, reading is a process of active reasoning 
(284, 285). 

This is why two people may read the same passage and get different 
notions about what the passage says. It explains the great care with 
which legal documents are framed, to avoid as far as possible any dif¬ 
ferences of interpretation. It explains, also, why the highest legal au¬ 
thorities can insist that a clause in the Constitution of the United 
States means several different and inconsistent things. Common ex¬ 
perience should be quite enough to show us that reading, far from 
amounting to passive absorption, is in fact a process of active and se¬ 
lective interpretation and reasoning. 

The point has also been brought out in experimentation. Thorndike, 
in the studies to which reference was made above, set up the following 
paragraph: “Nearly 15,000 of the city’s workers joined in the parade 
on September 7, and passed before 200,000 cheering spectators. There 
were workers of both sexes in the parade, though the men far outnum¬ 
bered the women.” This seems very straightforward, yet when chil¬ 
dren were given the paragraph to read and then were asked to tell 
what it said, the most extraordinary mistakes occurred. Moreover the 
mistakes were not arbitrary or causeless blunders. They could always 
be traced back to some kind of misinterpretation. One of the ques¬ 
tions was: “What did the people who looked on at the parade do when 
it passed?” To this one of the answers was: “Two hundred thousand 
. cheering spectators.” The cause of the error was that the reader placed 
too little emphasis on the words “and passed before,” and picked out 
for attention the “two hundred thousand cheering spectators.” Another 
question was: “What is said about the number of people who marched 
in the parade?” One of the answers was: “They joined.” The reader 
noticed the people, and a lot of people were mentioned, but what he re¬ 
acted to more decidedly was the statement that “they joined” in the 
march. If reading were mere assimilation, such things could not hap¬ 
pen. They can and do happen precisely because it is a process of ac¬ 
tive, selective interpretation. 

The same point has been brought out again and again in many ways. 
For instance, high school teachers of English literature have reported 
that their pupils have extraordinary difficulty with the first two lines 
of Kipling’s poem, “The Coastwise Lights,” which run as follows: 
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Our brows are bound with spindrift and the weed is on our knees; 
Our loins are battered ’neath us by the swinging, smoking seas. 


The pupils know the meaning of every word, except perhaps the word 
“spindrift,” and even at that they can make a good guess. But the 
whole thing simply fails to make sense. It continues to be bewildering 
until one realizes that the lines are metaphorical, that they have some¬ 
thing to do with “coastwise lights,” that “coastwise lights” are light¬ 
houses, and that the lines are supposed to be said by the lighthouses. 
When everything is dragged to the front like this, it becomes rather 
prosaic, but Kipling’s purpose was to give his reader suflBcient cues so 
that he would instantly make his own interpretation (227). 

This explains a great deal that would otherwise be inexplicable about 
both the failures and successes of reading. It explains why a child can 
labor through an assigned passage and come out with the most amaz¬ 
ingly twisted impression of what the author has said. Indeed he can 
even believe that the author has said just the opposite of what he 
really did say, because when reading he failed to place proper emphasis 
upon and draw proper conclusions from the small word not. Also it 
explains why it is possible for some people to get a very accurate im¬ 
pression of a 300-page book in an hour’s time. Such people do not look 
at every word, or nearly every word. They know how to pick up just 
enough of the author’s cues to be able to put them together and grasp 
his sense. As has been very truly said: “Reading involves both the rec¬ 
ognition of the meaning of words and of phrases, and the fusing or or¬ 
ganizing of the various elements of meaning into a chain of ideas or an 
integrated system of thought” (94, Gray, p. 25). Reading, that is to 

say, is an active process of interpreting, reasoning, or mental elabora- 
tion. 


It is very interesting to notice here that reading is the exact obverse 
of the process of composing English. The writer puts down certain 
symbols, consisting of words in related patterns and of punctuation 
marks to make those relationships clearer. His purpose is to convey his 
meaning in the symbols that he arranges on the page. We have seen 
in the previous chapter how his choice and arrangement of these sym¬ 
bols are dominated ultimately by his meaning rather than by rules of 
grammar and punctuation and good usage. These rules are only the 
instruments he uses to make the symbols convey what he wants to say. 
What he leaves on the page is not his meaning, complete and exposed 
waiting for someone to come along and pick it up. Indeed what he 
leaves is really not his meaning at all. It is only a set of stimuli from 
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which another person can infer what was in his mind. This other per¬ 
son, this reader, is familiar with the symbols and with the rules or the 
logic of their arrangement. So he is able to create in his own mind the 
same ideas, the same meanings that were in the mind of the author. 
That is, he can if everything goes well on both sides, which does not al¬ 
ways happen. The author’s meaning may be muddy or his use of sym¬ 
bols may be clumsy j and the reader may draw the wrong inferences. 
And then there is trouble and misunderstanding. The author distills 
his meaning into symbols as well as he can. The reader transforms the 
symbols back into meaning as well as he can. 

This is an important point to get hold of, because it shows us two 
things well worth understanding. In the first place, reading is just as 
active a process as expression. Indeed it is expression in reverse. In 
the second place, reading is not a separate subject or a skill in its own 
right. It is a phase of the general language activity that is such an 
important element in human behavior and plays such an important 
part in human life. The improvement of reading ability is simply an 
aspect of language development and depends upon the conditions and 
influences that bring that development about. Both these points are 
of great importance for the teaching of reading and both are involved 
in the developmental approach to the problem. 

2, The Improvement of Reading Is a Continuous Process. The 
nature of reading itself, and the basic conditions of its improvement 
are the same at all levels and under all circumstances. 

We can see this if we look at the early beginnings of reading. Gesell 
and Ilg (87, p. 23) have presented what they consider a typical se¬ 
quence or “developmental gradient” in reading from infancy to the age 
of six. At fifteen months, the child pats an identified picture in a 
book. At eighteen months, he points to an identified picture in a book. 
At two years he names three identified pictures in a book. At three 
years he identifies four printed geometric designs. At four years he 
identifies salient capital letters. At five to six years he recognizes sa¬ 
lient printed words. This is a thoroughly characteristic developmental 
process. The ability to comprehend or interpret symbols is continu¬ 
ously defining itself. There is a constant sharpening up of what he 
responds to, and of his way of responding. Finer and finer differences, 
and more and more precise connections or integrations are establish¬ 
ing themselves. 

If now we move ahead to a much higher level and ask what reading 
means and what makes it better or worse, the same features appear. 
An investigation was made of the ability of ninth-grade students to 
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comprehend English literature. One of the selections was the first 
stanza of the familiar “The Destruction of Sennacherib.” 

The Assyrian came down like the wolf on the fold, 

And his cohorts were gleaming in purple and gold; 

And the sheen of their spears was like stars on the sea, 

When the blue wave rolls nightly on deep Galilee. 

As a result of a good deal of examination, it seemed that one able pu¬ 
pil understood the stanza about as follows: “The Assyrian, that is, 
somebody, came down like a wolf on the fold, and something he had 
on was gleaming in purple and gold, and the something of their spears 
was like stars on the sea, when something happens to the waves at 
night.” An inferior pupil seemed to understand it as follows: “The As¬ 
syrians came like wolves at night, crossing the rolling waves of the sea 
of Galilee. And his weapons were gleaming like purple and gold; and 
the sharpness of their spears was like the sea of stars seen by Galileo.” 
(Irion.) In general, the difference is evidently one of comprehension. 
More particularly, one can pick out a number of points where the 
abler pupil showed better discrimination or differentiation. Also he 
combined or integrated matters better. The inferior pupil’s tying up 
the reference to the stars to Galileo, whose name was suggested by the 
word Galilee, is an excellent illustration of how a failure to differenti¬ 
ate properly, i.e., to make the distinction between Galilee and Galileo, 
involves a very awkward and faulty integration. Even the compre¬ 
hension of the better pupil is certainly none too good. He only very 
imperfectly achieved the interpretation that Byron intended when he 
wrote the lines. So we see that the nature of reading and the problem 
of its improvement are the same at the ninth-grade level as in the very 
early years of life. 

The same factors appear in cases of reading disability. Gates (83, 
pp. 532-534) describes one such case among many. A sixth-grade boy, 
whose I.Q. was 95, showed a reading ability on the third-grade level. 
When the case was studied, a number of causes contributory to this 
weakness were discovered. He did virtually no free reading. His 
parents read scarcely anything but the tabloids. His home gave him no 
encouragement or incentive to read. The heart of the weakness, how¬ 
ever, was his inadequate perception of and response to words. He al¬ 
ways dealt with them as wholes; and was poor at dividing them into 
syllables and phonograms, and in working out the recognition of new 
words by syllabification. A reading specialist tutored him carefully 
with this defect in mind. A number of word-study techniques were 
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used, the nature and purpose of which were to get him to look at words 
more keenly, to “attack” them, as it were, more energetically, to rec¬ 
ognize their structures and patterns; all of this in connection with their 
meanings. What was brought to bear was a specific and expert treat¬ 
ment of a weakness in differentiating and integrating. 

These three instances, the number of which could be indefinitely in¬ 
creased, are enough to show that the heart of reading is always com¬ 
prehension or interpretation, and that the improvement of reading de¬ 
pends always on establishing differentiations and integrations and on 
the emergence of precision. Nothing like the formation and building 
of fixed habits appears in any of them. Moreover they clearly sug¬ 
gest what is certainly true, that the idea of definite stages in reading 
development is at best very artificial. A three-year-old child is often 
said to be in the prereading stage. Yet the problem of getting him 
from that stage into the reading stage is essentially the same as the 
problem of getting a ninth-grader to read a poem better, or of curing 
the reading deficiency of a sixth-grade pupil. Moreover, it is not quite 
true to say that a three-year-old child, or even a child aged fifteen 
months, is entirely a “nonreader.” Even they respond to, and to some 
extent comprehend, symbols. Even they to some extent pick out the 
significant things in symbols and put those things together. They do 
so crudely and imperfectly. But they do so nevertheless. The differ¬ 
ence between a fifteen-month-old child, who can pat an identified pic¬ 
ture, and an expert, who can rip out the content of a 300-page book 

in an hour, is not in kind but in degree. 

Reading in the primary grades today is taught much better than it 
was 50 years ago. We know this for the excellent reason that it yields 
better and quicker results. Primary reading instruction, indeed, is one 
of the great practical successes of modern education. This is because 
the nature of reading and the conditions of its improvement, as they 
have been explained above, have become recognized and understood, 
and because appropriate procedures, techniques, materials, and instru¬ 
ments of measurement have been devised, all based on this under¬ 
standing. Beyond the primary grades, however, reading instruction is 
not nearly so good, and in the junior and senior high school it becomes 
relatively ineffective. This too we know for the excellent reason that, 
beyond the fourth grade, children on the average do not improve their 
reading very much, so that most high-school students are far below a 
feasible and potential level of efficiency and do not read nearly so well 
as they could. At these levels the reading process is still essentially the 
same, and so are the conditions of its improvement. But knowledge 
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and understanding have not been effectively applied. Hence the defi¬ 
ciency. This is about as convincing an example as one could wish to 
show that, when developmental principles and conceptions are really 
brought to bear in teaching, authentic, usable, and lasting results are 
secured, so that the study of a subject becomes a real benefit to a 
learner; and that, where those principles and conceptions are not 
brought to bear, teaching ceases to give its expected fruits. 

3. Reading Is a Purposive Process. That any particular job of 
reading must have some purpose or other is obvious; for otherwise it 
would not be done at all. But there is more than this involved. The 
way the job is done, the actual methods and techniques and modes of 
response used in carrying it on, are dependent upon the purpose of the 
reader. A person may read a passage in order to get general compre¬ 
hension, to grasp the main point, to get details, to make an evaluation 
or criticism, to remember what the author says, or simply for enjoy¬ 
ment and for other reasons too. In every one of these situations the 
actual reading process will be different. The reader’s eyes will move 
over the page in different ways. He will notice different things. His 
whole response, motor, intellectual, and emotional, will be different. 
He is always doing a job of comprehending and interpreting, but he 
comprehends and interprets with different emphases. He is always 
differentiating and integrating, but the points to which he attends and 
the ways he puts them together will not be the same. To take an ex¬ 
treme contrast, a person may read a story simply for enjoyment and 
may miss mistakes in typography, spelling, and statements of fact. Or 
he may read the story in search of errors. Then he will probably see 
far more of them, if they are there, but he is likely to miss the enjoy¬ 
ment and may not even be able to tell about the plot or the main char¬ 
acters when he is finished. 

Furthermore the improvement of reading is quite impossible with¬ 
out purpose. One of the most essential things to do in transforming 
“nonreaders” into “readers” is to get them to want to read. The read¬ 
ing specialist who tutored the sixth-grader who had the reading defi¬ 
ciency did not simply drill him on a specific weak point. The tutoring 
itself gave the child an incentive to try and a feeling that effort would 
get him somewhere. And as to the ninth-grade students; if they can¬ 
not be inspired with the idea that poetry is worth reading well, they 
never will read it well. 

Here is the real reason why reading ability improves only a little 
beyond the fourth grade and hardly at all in high school. Students in 
high school are given a great deal of reading to do that simply does not 
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seem to them worth while. This is most certainly not because such 
reading is about history or social science or chemistry or physics or 
because it is from the literary classics. Such things are very much 
worth while, and anyone who really gets in touch with them finds it 
out soon enough. The trouble is that students do not make this dis¬ 
covery nearly as often as they might and should. The average high- 
school textbook is about as bad a recommendation for the subject it 
treats as could be well imagined, and too few teachers do anything 
effective to provide a remedy. Reading ability above the primary 
grades could most certainly be improved, but not by tricks or devices 
or narrow courses on how to study, or by more drastic testing. It can 
be improved by a transformation of the teaching done in all fields 
along developmental lines, so that all the reading done in school be¬ 
comes what it ought to be—a purposeful adventure and not a drudge 
task. 

4. Reading Involves the Whole Personality. Everything in a 
person’s life can influence his reading and his improvement in it. The 
neutral and unhelpful home life of the sixth-grade boy whose case has 
been described was undoubtedly a factor in his reading disability. 
Many other instances have been reported where emotional strain and 
disturbance have completely blocked reading in children who may be 
far above average intelligence (275, Sylvester and Kuntz). If a child 
begins to talk later than usual, this may delay his reading. So may 
a very limited range of experience and of cultural stimuli, such as we 
find in remote and isolated rural neighborhoods where life can be 
very bleak. Reading is not a special skill that can be promoted effec¬ 
tively in isolation. Its improvement is part and parcel of the whole de¬ 
veloping personality and depends upon the individual’s entire personal 
setting. Furthermore, the acquisition of reading opens up all sorts of 
possibilities otherwise unavailable. Anyone who can read can amuse 
himself, inform himself, instruct himself, guide himself, and deal with 
other people in countless ways otherwise closed. A person, young or 
old, who can read is in many respects different from a person who 
cannot. A person who can read extremely well is in many respects 
different from a person who can barely spell his way through an easy 
piece of prose. More specifically still, learning to read, and learning to 
read better and better are not independent processes. They are ele¬ 
ments in the general growth of power and understanding—of the shap¬ 
ing up of ideas, concepts, responsiveness to relationships, and the 
ability to discuss, to reason, to weigh evidence, and to behave 

intelligently. 
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In these four points, the developmental conception of reading has 
been presented. In summary, it is that reading is in no sense a routine 
skill, but a process in which intelligence, insight, and purpose manifest 
themselves. So also the improvement of reading does not depend on 
the routine fixation and building of habits, but on a continuous sequence 
of differentiation and integration through which meaning becomes 
more and more explicit, and which can go on only in a purposive 

setting. 

PRACTICAL SIGNIFICANCE: I: GENERAL ORGANIZATION 

OF THE READING PROGRAM 

The reading program must clearly center throughout on the defined 
developmental line, which is the improvement of the ability to inter¬ 
pret visual language symbols through progressive differentiation and 
integration and emerging precision. Moreover, it must provide for 
this improvement by organizing the widest possible purposive setting 
of activities, personal contacts, and so forth. These are the two general 
principles that must be controlling throughout. 

1. They apply, first of all, in beginning reading. To talk about “be¬ 
ginning reading” in the ordinary sense is somewhat misleading be¬ 
cause, as we have seen, the process is continuous. Among the earliest 
recognizable signs of reading are patting and pointing to identified 
pictures and designs, recognizing outstanding letters, and words. These 
beginnings merge into what is often, though not quite correctly, called 
“true reading,” usually when the child is approaching seven years. A 
minimum mental age of 6.5 is often set for this transition. 

When a child first comes to school, his reading capacity will be in 
this vague and indefinite condition. It is the business of the school to 
shape it up and to make it efficient. But if the program is intelligently 
organized, the first step in doing this will not be to set the child directly 
to work on the language symbols. A whole range of abilities must be 
established and promoted and they carry reading capacity in the speci¬ 
fic sense along with them. These necessary abilities have been enu¬ 
merated as follows (124, Hildreth, pp. 13-14): 

Making Adjustment to the School Situation Here are included such acts as 
learning how to work and play with the teacher and with other children in¬ 
dividually and in groups of different sizes; how to follow the school routine, 
work without immediate adult supervision, and the like. 

Common Information Concerning the School and Neighborhood Properly 
supervised trips about the school plant, to stores, factories, museums, wharves, 
farms, parks, zoos, beaches, stations, coupled with conversations and study of 
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pictures are essential to build up the background of experience, vocabulary 
and interests needed for full enjo 5 Tnent of reading. 

Ability to Listen and Look Attentively Many children on entering school 

have not learned to look and listen actively for more than a few minutes at a 

tune. In learning to read, it is necessary to sustain attention to the teacher’s 

words, the reading of other children, to class discussions, to pictures, etc. for 
fairly long periods of time. ’ 

Ability to Take Directions Ability to listen to, understand, remember, and 
carry out directions and suggestions of many kinds should be acquired. 

Adequate Language Equipment This includes ability to relate experiences, 
tell stories, describe objects, participate in discussions, converse, talk over 
plans all these in reasonably well-organized sentence form. 

Experience with Word Sounds Activities with rhymes and jingles, simple 
songs and rhythms, choral speaking, playlike exercises with initial and fina l 
word sounds, blending sounds, and the like should be begun early to give the 
pupil a basis for developing good habits of speech and phonetic insight. 

Ability to Think Clearly Unless a child can think well, keep to a point, and 
follow a series of ideas, he is likely to have difficulty in learning to read. Ac¬ 
tivities with stories and excursions, plans and projects and reports of many 
kinds should be encouraged as a means of fostering abihty to think. 

Certain Items of Information Required in Learning to Read Learning to 
identify right and left; the common colors and their names; the simplest num¬ 
ber concepts, such as one, two, a pair, the couple, a half; certain common de¬ 
scriptive terms, such as round, square, long, short, bigger, heavier, over, be¬ 
side, upon, around are important because such ideas and distinctions are used 
in the initial stages of reading. 

Use of Classroom Equipment Learning how to care for and use pencils, 
shears, paper, chalk, clay, textiles, rulers, wasteboxes, desks, blackboards, sup¬ 
ply shelves is important. 

Ability to See and Interpret Pictures Much experience with pictures, single 
and serial, colored and uncolored, small and large, simple and complex is called 
for. Skill in using pictures is an important asset in learning to read with mod¬ 
em materials. 

Interest in and Grasp of Stories Much listening to and telUng of stories 
should characterize the prereading program so that children learn not only to 
like them, but to grasp their essential facts. 

Awareness of Reading This requires continuous, skillful demonstration by 
the teacher of the value of being able to read and the significance of reading. 

Interest in Reading If the teacher makes her reading to the group a con¬ 
tinual source of highly appreciated information, amusement, and adventure any 
normal child will become interested in learning to secure access to similar 

sources. 

Ability to Handle Rooks A fine collection of children’s books—^picture books, 
illustrated story books, books of verse—properly used, enables a child to learn 
to handle them "without having to think’’ before he reads. 



LANGUAGE DEVELOPMENT: II: READING 


167 


Essential Reading Techniques Such techniques as turning pages, exploring 
the left page before the right, surveying the page from left to right and from 
top to bottom by lines (of pictures or words or both) can be developed before 
the child actually reads any words. 


This is perhaps the best of all examples of a practical developmental 
organization. It presents many points of interest and importance. 

а. When the child comes into the school he is not treated like raw 
material introduced into the assembly line of a factory. On the con¬ 
trary, he is treated as a person whose happiness, whose interests, and 
whose all-round adjustment are of paramount importance. The child 
who is unhappy or frightened or quite unable to get on with others, or 
who does not know where he is, where to go, and what to do is a bad 
subject for all the purposes of the school. It becomes a primary duty 
to avoid or minimize these misfortunes. 

б. What has been established so far is a favorable setting. If the 
reader will refer back to previous discussions, he will see that it con¬ 
forms exceedingly well to the requirements of a good developmental 
setting. The rights and the importance of the total personality, the 
“whole child,” are recognized. An environment of what can very well 
be called happy living is organized. But there is more to it than that. 
The school is not simply converted into a sort of children’s club pre¬ 
sided over by amiable adults whose one aim is to make everything as 
pleasant as possible and to help the members enjoy themselves con¬ 
structively on general principles. Development is already being shaped 
up and guided in a desired direction. A developmental line is already 
in evidence. There is no drill, no memorization, no learning of the al¬ 
phabet. But situations are being created that highlight the interpret¬ 
ing of visual symbols and the increasingly definite desire to do so. 
Reading is not treated as a separate skill, but influences are brought to 
bear to turn the children into readers. 

c. This is often called the readiness phase of the reading program. 
In a sense this is correct, but the idea needs very careful interpreta¬ 
tion. The child is not being prepared for a moment when all condi¬ 
tions will change and “formal” learning abruptly introduced. These 
same basic conditions need to be maintained all along the line (even 
into college!). Only they become more specific. The whole program 
turns on a shaping up of response to the visual symbols. One impli¬ 
cation would be that even at this level there is nothing against letting 
the child see and examine the language symbols, and do some self¬ 
teaching if he likes. For he is not passing through a stage, but mov¬ 
ing ahead in a continuous development. 



developmental teaching 

d. One might go so far as to say that the reading program at this 
point IS a model of good pedagogical organization. The proof of its 
excellence is that it works, which is the most unanswerable of argu¬ 
ments. Such organization, the same in principle, appears also in mod¬ 
em practice m many other subjects and at other levels. Usually, how¬ 
ever, it IS not so well done. One of the advantages of a comprehensive 
analysis of developmental teaching is that it shows teachers in one 
field how they may learn from the work in other fields. There are few 
teachers, in any area of the curriculum or on any level in the schools, 
who could not learn a great deal about what makes teaching effective 
by studying a good modern prereading program. 

2. Moving from such beginnings the child is led to center more and 
more definitely upon the language symbols. They should be presented 
chiefly in purposive situations and genuine life contexts, and isolated 
only for the sake of needed clarification. The teacher may place on 
the board, in print or manuscript writing, incidents that the children 
relate. Interesting pictures with descriptive captions, charts, and large 
books can be used. Book reading can develop out of directed experi¬ 
ence with material placed on the board, pictures, charts, and bulletin- 
board material. It is very desirable to have a free and natural atmos¬ 
phere in the classroom with a variety of attractive material that stresses 
reading, some of which may be prepared by the children themselves. 
There may be a reading center provided with chairs, tables, shelves, 
easels, a bulletin board, and drawing and writing equipment. In this 
setting there should be a localization upon understanding and inter¬ 
preting the language symbols. Attention must be called to the left-to- 
right movement along the lines and to the downward movement from 
line to line, to words, to sentences, to capitals. It is both proper and 
desirable to make use of oral reading to stimulate and direct the un¬ 
derstanding of the language symbols. At one time the reading instruc¬ 
tion in our schools centered chiefly on the use of oral reading, probably 
in the main for reasons of convenience and because this seemed an easy 
activity to manage and direct. Then it was forcefully pointed out that 
in actual practice most reading is done silently, and that practice in 
oral reading was not efficient in improving it and might even do harm 
because it led to a lasting habit of lip movement. The present position 
is that oral reading is helpful and desirable if it is used intelligently, 
not in any sense as a skill in its own right, but as a way of furthering 
the child’s understanding of the content through the experiences of 
saying and of hearing. The building of a sight vocabulary is part of 
this whole process, and here the chief dependence should be placed on 
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the recurrence of the same word in different contexts rather than upon 
isolated drill with flash cards. Moreover, children should be trained 
to use context clues to interpret unfamiliar words. They should be en¬ 
couraged to make guesses on as reasonable a basis as possible, i.e., to 
develop vocabulary as far as may be by processes of reasoning. It is 
important to analyze words by phonograms and by syllable patterns, 
so that children develop a more specific awareness of them than a 
vague over-all apprehension. That is, an advancing differentiation 
and integration in the recognition of words needs to be carried for¬ 
ward. It is desirable at this time for children to learn the names of 
the letters, so that the teacher can talk understandably about them; 
but the alphabetical order need not be learned at first, or until it actu¬ 
ally becomes a needed tool. 

3. Investigations have consistently shown that the improvement of 
reading slows down, and may even cease entirely, at the higher levels. 
This is because most of the conditions established so successfully and 
effectively in the early stages are no longer maintained. For one thing, 
a very great deal of the reading set up in school, from the upper inter¬ 
mediate grades on, consists of conventional textbooks in various sub¬ 
jects. From the standpoint of a developmental program of reading, 
such material is usually very bad. The average textbook is inten¬ 
sively written, which means that it conveys a great deal of substance 
in a little space. This makes it quite hard to understand even if the 
actual vocabulary is simple and within the range of the children, 
though even this does not always happen. Also the average textbook 
is neither organized nor written for the sake of presenting content in 
the most attractive and vital way, but rather with a view to its usabil¬ 
ity in a series of conventional lessons conducted on the assignment- 
recitation plan. Few students, or indeed people of any kind, would be 
likely to pick up a high-school textbook and read it for any intrinsic 
reason. This is because, by deliberate intention, the only purpose for 
such reading is the narrowly academic one of having a practicable 
lesson assignment. Furthermore, there is not apt to be much focalized 
emphasis upon the reading problem beyond the intermediate grades. 
The problem exists in almost every class and almost every subject. 
Effective reading is one of the surest ways of securing effective learn¬ 
ing, but teachers do little about it. When there is a defective setting and 
almost no emphasis on the developmental line, little progress can be 
expected. Usually this expectation is fulfilled. 

When one contrasts primary reading with reading in the secondary 
school, one gets a striking contrast between things as they ought to be 
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and things as they ought not to be. The very same conditions and in¬ 
fluences should operate in the junior high school, the senior high school, 
and the college as work out so well in the primary grades if we seri¬ 
ously want to get a continuous improvement in reading ability. The 
only differences are those of maturity. There must be a genuinely 

and significantly purposive setting and a skillfully emphasized devel¬ 
opmental line. 

a. So far as the purposive setting is concerned, the thing to under¬ 
stand is that reading at the upper levels tends to become specialized 
into more or less definite types. And these types correspond to the vari¬ 
ous purposes for which the reading is done. There are various kinds 
of work-type reading—reading for the sake of making an outline, read¬ 
ing for the sake of accumulating material for a report, reading in order 
to notice and memorize details, reading to grasp essential ideas, read¬ 
ing for a quick overview, and so on. All these are distinguishably dif¬ 
ferent processes, different types of comprehension; each involving tech¬ 
niques to some extent peculiar to it. A competent reader knows how 
to apply himself to a body of material with a specific end in view. 
But it is very certain that most high-school students are inept at these 
varieties of analytic and closely directed reading. Surveys have shown 
that most of them go through their assignments only once. This is not 
because of a general light-mindedness, but because they simply do not 
know how to reread efficiently (133, Horn). What, then, should be 
done? It is known that the well-meant general instructions not seldom 
offered have very little effect, the reason being that they do not get to 
the root of the trouble. Students are told to do various things, such as 
underlining, outlining, and note taking, which they do not know how to 
do serviceably and effectively; just as music students are often told to 
“relax.” The answer in principle is to organize wide and varied ex¬ 
periences in using books and written material to solve problems, to 
deal with situations, to find answers to questions—in other words, to 
organize what can properly be called research processes for well-de¬ 
fined purposes. Everything should be done to see that the choice of 
reading is wide and that its purposes are clear, cogent, and genuine. A 
common device found in textbooks is to put questions at the begin¬ 
nings and ends of chapters, or the beginnings and ends of sections or 
even paragraphs, with the idea of steering study processes. This seems 
to help to some extent. But if a genuine problem has been discussed 
in class and analyzed into its constituent aspects, and if the pupils are 
helped to find materials that bear upon these various aspects, to read 
them, and report back, the effect is likely to be very much greater. 
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This, of course, is no more than a suggestion of the kind of thing that 
needs to be done. What teachers urgently need to understand is that 
a steady routine of assignment reading is very unlikely to improve 
reading ability and is also not very likely to give more than a mediocre 
grasp of content. 

There are of course other kinds of reading besides those belonging to 
the work-type category just discussed. One such is what may be 
called literary reading, admittedly not a very exact designation. The 
great and obvious problem in connection with the reading of literature 
is the problem of purpose. Young people may respect Byron, Shelley, 
Keats, Milton, and Shakespeare, but whether they love them is a horse 
of another color. Now literature cannot be read “because it is the thing 
to do,” “because it is good for one,” or “because it is cultural” and still 
be read well. There must be some kind of genuine, vital purpose or 
the meaning that these great men distilled upon the paper will cer¬ 
tainly not be interpreted by young minds. No doubt there are many 
ways of attacking this problem, but one interesting suggestion on 
which we may comment here is to emphasize the close bearing of the 
content of literature upon the issues of personal living (187, Meek, pp. 
185-186). 

1. The individual may project hinaself into many different roles in many 
situations, identifying himself with the kind of man or boy he would like to be. 

2. In this identification he may explore many facets of himself in relation¬ 
ship to the world. 

3. Literary experiences will help the indi\'idual to see his own personality 
and problems and thus understand and manage them better. 

4. The individual may gain support and security in finding that his preoccu¬ 
pations are shared by others like him; that others who have gone through the 
same personal and social tensions have worked out satisfactory solutions, 

5. He may find satisfactory release from personal tensions by vicariously 
adventuring forth. 

Experiences which may give the student an understanding of his relation¬ 
ships with other people 

1. Literary experiences which will give the individual an insight into human 
relationships and the causes and effects of the events of life. 

2. This insight into human relationships will help to develop the imagina¬ 
tion and ability of the individual in understanding the personahty and needs 
of others and in envisaging the possible effects of his own actions upon the 
lives of his peers, his family and other adults, and on his own life. 

Undoubtedly some people might object to this suggested application 
of the needs approach to the reading of literature. Undoubtedly, too, 
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It IS far from the perfect and universal panacea. But it could easily be 
both feasible and fruitful in many circumstances, and it serves to re¬ 
mind us once more that literary reading must have some kind of down- 
to-earth purpose if it is to be done well and if it is to improve. 

Then there is purely recreational reading, a loosely defined but still 
recognizable type. This, too, it is within the proper scope of the school 
to promote. The average good reader, dealing with a novel, reads the 
publisher’s blurb, the preface and introduction if any, and leafs the 
book through before delving into it; after which he finishes it in 4.5 
sittings. This contains quite a few suggestions for teachers and school 
librarians who wish to stimulate recreational reading and to make as 
sure as they can that it will really fulfill its primary purpose of pro¬ 
viding enjoyment and arousing an appetite for more. Publishers and 
advertisers may not know everything about how to get people to read 
novels, or how to help them to enjoy a novel when they do read it. 
But they undoubtedly have some very useful notions on the matter. 
As to the effectiveness with which this particular job of educational 
promotion is done in the schools, the reader may judge from the fol¬ 
lowing figures. Of a representative group of persons considered “good” 
novel readers 52 per cent had been taught to read novels in school, 3 
per cent now read them as they had been taught to do, 40 per cent read 
them in a substantially similar way, 38 per cent in a way that had no 
relationship to their teaching, 14 per cent in a definitely different way, 
3 per cent in an exactly opposite way (48, Carroll), 

It should be noticed that everything that has been said above under 
this head amounts to a description of a reading setting similar in kind 
to that which is organized in primary reading, but different only in 
level and degree of maturity. The similarity and difference can be 
brought to a sharp focus on one specific point. It was remarked in con¬ 
nection with primary work that a reading comer with suitable attrac¬ 
tive materials is desirable in the classroom. At a higher level, the read¬ 
ing corner expands into the school library with its annex libraries in 
the classrooms. The institution is more “grown-up,” but the intention 
and effect are identical. 

b. But if we are to expect definite improvement in reading at the 
higher levels, something more is needed than an adequate purposive 
setting, i.e., an adequate range and variety of significant reading activ¬ 
ities. It is also necessary to work expressly for better insight into the 
language pattern itself, for better and more skillful interpretation— 
i.e., it is also necessary to emphasize the developmental line. 

The way in which inefficiency in reading manifests itself in the high 
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school and for the matter of that in college also, is very well exempli¬ 
fied in an instance cited by Horn (133, p. 172). In a textbook on 
American history there appears the following passage, which is part of 
a description of home life in the Colonial period: “The big fireplace 
would be among the first things to attract attention. Above it, resting 
on a shelf or mantel, would be seen a candle, a clock, and one of the 
housewife’s most beautiful plates. Within the fireplace fastened to one 
side would be the crane upon which a kettle was hanging over the 
blaze.” The passage is very much more attractive and concrete than 
the average of “textbook style.” The vocabulary presents no diffi¬ 
culties. The two sentences are straightforward and declaratory. One 
would say that a fairly adequate interpretation might very reasonably 
be expected. Yet this was not achieved, as was very clearly shown 
when a group of high-school students who had read it were asked to 
make rough sketches to show what they had gathered from it. Only a 
few of the described items were correctly understood. No two draw¬ 
ings were even reasonably similar. Many of the details were flagrantly 
wrong. For instance, in the minds of many of these readers the “crane” 
was a bird, in spite of the statement that a kettle was hanging from it 
“over the blaze.” And in several cases the “clock” turned out to be a 
Big Ben alarm. 

Every teacher should understand that these are typical errors in in¬ 
terpretation and that still more serious ones must be expected with 
more compact and abstract passages than the one just cited. Also he 
should consider their formidable implications. Students may work 
reasonably hard at their assignments, but if the interpretations they 
make when they read are so faulty, how much good will it do? How is 
it possible for them to come to grips effectively with the content they 
are supposed to be learning? To find some genuine remedy for weak¬ 
nesses so disastrous and widespread is surely one of the most vital 
problems of secondary-school teaching. Part of that remedy has al¬ 
ready been indicated. It is to organize an altogether wider range of 
significant reading activities. The other part of it, which is now before 
us for consideration, is to help students really to grapple with the prob¬ 
lem of interpretation as it appears in these reading activities. 

What this involves is helping and guiding students in the study of 
language to find out exactly what it means. Some suggestions along 
this line have already been made in the previous chapter, in connection 
with language development in general and they apply to the improve¬ 
ment both of reading and of expression, which, to repeat, are organic 
phases of language development. But some further instances with 
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more particular reference to reading may help to clarify the point still 
more. 

One practice that has been found helpful is to set up a short passage, 
or even a single sentence, and ask pupils to write exactly what they 
think it means. This often produces surprises. For instance, the sen¬ 
tence from Lowell: “Noble architecture is one element of patriotism” 
was presented and handled in this way. One written response was: 

Lowell, I think, means that to have lovely and noble buildings is an evidence 
of patriotism. Personally I disagree with him. It helps to have noble archi¬ 
tecture but that there is none does not mean that there is a lack of patriotism. 
One can be very patriotic without leaving impressive buildings to inspire him. 
Probably to look at a fine building would fill one with pride in his country 
and thus fire him with patriotism, and, therefore it is probably true to call 
noble architecture an element of patriotism. 

Here of course the writer begins with one contention, and ends by con¬ 
tradicting himself. This, however, can be and in fact was treated as 
an opportunity for an illuminating class discussion. Group thinking 
was centered on the difficulty of defining “architecture” and “patriot¬ 
ism” with precision enough to see exactly what such a statement as that 
of Lowell meant, and from that point the students were led to consider 
the problem of “slippery” definitions in general. 

In the instance given above, where the students drew sketches to 
show their interpretation of a piece of descriptive writing, an admirable 
teaching opportunity was created. When one finds that their interpre¬ 
tations were exceedingly and even fantastically faulty, the proper re¬ 
action is not to exclaim: “How deplorable!” and then to wring one’s 
hands and wonder feebly what to do. Something could be done, then 
and there. This is not simply a testing situation that shows quite 
dramatically that results are bad. It is also a teaching opportunity, 
not only in history, but also in reading. It lies very close to the main 
developmental line of language improvement in general and reading 
improvement in particular. These inconsistent and often preposterous 
interpretations are excellent material for an illuminating discussion 
centering on how to read a passage so that the author s meaning is 
grasped, if not completely, at least correctly as far as one pursues the 

study. 

Another procedure of the same kind would be to present a short 
poem, to call for free written comments upon it, and then to use these 
comments as teaching material and for discussion. This is quite a 
different matter from precis writing and paraphrasing, because the em- 
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phasis is upon the meaning and the reader’s interpretation of it. Pre¬ 
cis writing and paraphrasing are often made so mechanistic and point¬ 
less that students almost certainly get nothing from them. Probably 
their chief value is to bring to attention the structure of the poem. But 
free comment gets much closer to the vital factor of meaning. 

The reading of the poem “Twilight” by D. H. Lawrence presents an 
instructive problem.^ 

Darkness comes out of the earth 
And swallows dip into the pallor of the west; 

From the hay comes the clamor of children’s mirth; 

Wanes the old palimpsest. 

The night-stock oozes scent, 

And a moon-blue moth goes flittering by: 

All that the worldly day has meant 
Wastes like a lie. 

The children have forsaken their play; 

A single star in a veil of light 

Glimmers: litter of day 
Is gone from sight. 

When high-school students read this poem, a little digging into their 
interpretations often reveals that they take “night-stock” in the second 
stanza to refer to barnyard stock. Now the way to deal with this is 
not via the dictionary. Rather it is via the sense and mood of the 
whole composition. A person who knew how to read a poem would not 
make this mistake, for without any botanical research, or the use of a 
glossary, he would infer that “night-stock” must be some kind of flower 
—which was perhaps all that the author himself knew about it. Here, 
then, is a chance for an instructive and revealing lesson on how to read 
a poem, how to interpret a pattern of language symbols. And such 
interpretive capacity is very important. Undoubtedly one reason for 
the unpopularity of Shakespeare is the inveterate practice of pulling out 
detailed obscurities for meticulous study, instead of teaching pupils to 
interpret them through the onward sweep of the meaning and to make 
the most sparing use possible of glossaries and footnotes. 

These examples will perhaps suffice to show what is meant by a con¬ 
stant emphasis on the developmental line, a constant emphasis on the 
effective interpretation of language symbols. Notice the close similar- 

1 From Collected Poems by D. H. Lawrence, The Viking Press, Inc., New York, 
1929t 



176 DEVELOPMENTAL TEACHING 

ity between what is recommended here for the upper levels and what is 
actually done in the early portions of the reading program. A wide 
range of purposive and significant reading activities, combined with a 
constant emphasis upon the processes of interpretation, are what are al¬ 
ways required. It is safe to say that if this were systematically and in¬ 
telligently done in the high school, with the responsibility resting 
chiefly on the English department but shared by every teacher, many 
of the reading problems would be solved, and many subject-matter dif¬ 
ficulties would vanish along with them. 

PRACTICAL SIGNIFICANCE: II: TEACHING SITUATIONS 

Within the broad pattern of the developmental reading program, the 
organized teaching-learning situations must themselves be planned and 
conducted on developmental principles. This does not necessarily im¬ 
ply any specific methodology or technique, nor is it in itself a plea for 
integrated units or correlation or individualized instruction as such. 
It is true that an understanding of developmental principles and their 
practical significance is very likely to make us feel that rigid, water¬ 
tight subdivisions between subjects are unfortunate and stultifying, so 
that anyone who thinks of himself as teaching history or chemistiy or 
geometry and nothing else is not even likely to teach that well. But 
there are many ways in which instruction in any field can be enriched 
and shaped up as it ought to be, if one only sees the importance of so 
doing, and has the will. Moreover a change of method, such as a trans¬ 
formation from a subject-matter organization to thoroughgoing integra¬ 
tion, wull not in itself guarantee effectiveness; for the problems are al¬ 
tered rather than automatically solved. What can be said, however, is 
that a good teaching-learning situation in reading must have certain 
definable characteristics, and that these are the same at all levels. 

1. The learning must go on in an abundant, varied, and dynamic 
context. This is the concept that was discussed under the term scttifiQ 
in connection with the long-term program as a whole, reduced to the 

scope of the specific teaching-learning situation. 

The following typical activities have been suggested as a background 
for reading, with particular reference to a “unified” or “integrated 
type of organization in the elementary school. 

First-grade children discuss plans for the care of a pet, which include con¬ 
verting a large dry-goods box into a pen in which to keep a setting hen m 
order to watch the eggs hatch and the chickens develop. Second-grade chil¬ 
dren plan what equipment for the sand box may be bought for two dollare, 
take a trip to the store to get it, and report to the rest of the school how the 
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money was spent. The third grade takes an excursion to an old log cabin in 
the city park to see the different types of pioneer articles found there, and to 
catalog them for the convenience of other classes. In a fourth grade the chil¬ 
dren plan, read about, and write short stories on the subject: “How animals 
protect themselves,” for use by the second-grade children in their study of this 
unit in science. A fifth grade plans and carries out an assembly to show the 
rest of the school the books and items which are best liked by the children of 
the grade during the year. The fifth grade also plans and makes a tepee the 
way the Indians made one. Sixth-grade class rewrites, in the form of a play, 
the ballad “Gae up and bar the door,” in order that it may be used with a set 
of puppets made by the children. Another sixth grade does extensive and in¬ 
tensive reading in connection with a unit on South America. One class holds 
a student-council conference to discuss methods of keeping the bicycle room in 
better order. Plans are decided upon. Committees are appointed, and re¬ 
sponsibilities are assigned and carried out. Children plan and make a garden 
in a corner of the school yard and care for it during the year.^ 

It is clear that most of these activities involve a wide variety of jobs 
of purposeful and significant reading. 

Again, a first grade set up a toy town project. They constructed the 
town in the middle of the classroom. Children dictated to the teacher 
items for occasional issues of a newspaper called the Toy Town 
Weekly. This was mimeographed and used as supplementary reading 
material. The matter in the paper included weather reports, movie 
news, reviews of movies the class had seen, a science page with notes 
based on observations made by the pupils, the report of a trip to the 
circus, and it was illustrated with sketches and cartoons. Each child 
had a copy of the paper to take home (125, Hildreth, p. 216). 

A group of third-grade children made a visit to the zoo, in the course 
of which they became specially interested in snakes. A committee was 
selected that drew up a comprehensive report on references to this sub¬ 
ject in the school library, and the report was mimeographed and dis¬ 
tributed (125, Hildreth, p. 217). 

At the higher levels the context of reading becomes more “grown¬ 
up,” but its essential characteristics remain unchanged. One of the 
projects in a junior high-school class in general science was the soilless 
growth of plants, the work being carried on in a convenient place in the 
science classroom. Under the guidance of the teacher the students de¬ 
cided to secure as many government bulletins, pamphlets, brochures, 
and references as they could to show them what to do. They used 
standard bibliographical publications to make up a list of items, wrote 

2 National Society for the Study of Education, 33rd Yearbook, Part II, 1934, 
pp, 121-122. Quoted by permission of the Society. 
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for some of them, obtained others at the city library or on interlibrary 
loan; and the collection was made available in the library of the 
school. Students read the material, made numerous abstracts, pre¬ 
sented them ^r consideration in class, and went back to the sources 
for points which were not clear or seemed to have been missed. 

A tenth-grade class in geometry, in connection with its study of par¬ 
allels, became interested in the concept of infinity as it appears in 
modern mathematics. The teacher, casually but with a definite inten¬ 
tion in mind, remarked that there were quite a number of printed treat¬ 
ments of the subject that were not technical, quite within the range of 
ordinary readers, and very interesting. The lead was taken up, the 
teacher offered a few suggestions, and the hunt began. Several valu¬ 
able sources containing simple expositions were discovered, and the re¬ 
ports and discussions that resulted provided some extremely interesting 
class meetings. The plan not only favored an improvement of reading 
along very practical lines, but contributed enormously to the richness 
and significance of the study of mathematics. 

One of the main emphases running all through a twelfth-grade course 
in English literature was to find poems of certain designated types: 
e.g., those in which the poet seemed to be addressing another person or 
persons, those in which he seemed to be meditating in solitude, those 
chiefly involving objective description, those involving argument or the 
support of some thesis, those expressing an ordinary thought in an ex¬ 
ceptional or beautiful way, those which seemed to seek for or convey 
very unique ideas or viewpoints, and so on. The list of types of poems 
was not distributed complete at the start of the course. Instead some 
suggestions were made quite early, and were expanded and subdivided 
as time went on. The students were introduced to anthologies and col¬ 
lections of verse, editions of the works of English poets, and also to 
critical and expository writings and histories of literature that they 
could scan for suggestions and leads. Discoveries were brought to 
class for discussion, and considerable time was spent in making com¬ 
parisons between various poems. It often happened, as might be ex¬ 
pected, that difficulty was experienced in classifying a poem under this 
or that type; and in connection with this disagreements were not in¬ 
frequent. This, however, was an advantage rather than otherwise, for 
it gave much added point, impact, and interest to the work. 

Considering examples such as these, which are fairly typical, one can 
see that while developmental principles can be brought to bear under 
many and perhaps all types of organization and procedure, each has its 
peculiar advantages and dangers. The integrated unit can dissolve 
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into mere interested activity and nothing else, in which case it becomes 
simply an exalted form of busy work. The subject-matter lesson runs 
the risk of turning into a pedagogical strait j acket that squeezes all the 
life out of learning. So in general it is clear that no method or plan for 
the teaching of reading can be a substitute for, or work well, without 
teaching skill and insight. And specifically, any skillful and under¬ 
standing teacher will realize that if a lesson or an experience is to be 
effective toward the improvement of reading, it must involve an abun¬ 
dant, varied, and dynamically atractive context. 

2. Within such ample, varied, and dynamic context it is always nec¬ 
essary to set up effective foci. Such focalization will always turn, in 
one way or another, upon the understanding or interpretation of the 
language symbols. This can mean a variety of different things. 

It may, for instance, mean a centering upon word forms. Thus, in 
elementary reading it is often well to display, and better still for the 
children to make, charts showing pairs of words that are easily confused 
or pairs of words with certain elements in common. Attention needs to 
be called to the crucial phonic and syllabic elements in words. The 
children may suggest as many words as they can all beginning with the 
same letter or all containing the same phonogram (ing, ock, ick, tion, 
etc.) or may make lists of words with similar sounds. Such work can 
be very closely related to their reading itself, and can grow out of it 
naturally. It should not, except perhaps quite rarely, be organized as 
a separate study or lesson; although there is no objection to making a 
stop during reading to experiment with, explore, and study words in 
the ways suggested and in other ways like them. Another emphasis in 
word study is that upon meaning rather than upon form, although 
there cannot and should not be a sharp separation in practice. During 
reading new words may be underlined and discussed. Substitutions for 
words actually found in the reading material may be discussed. Word 
lists and synonym lists may be made up. Pupils may undertake to find 
words of this or that particular type in a paragraph, sentence, or series 
of sentences. Word study stressing both form and meaning belongs at 
the higher levels also. Here the emphasis can be placed upon more 
complicated and far-reaching aspects, such as the logical, grammatical, 
and structural relationships between sets of words, their derivations, 
the fluctuations and variations of their meaning, their use for convey¬ 
ing something literal or something metaphorical, and so forth. For in¬ 
stance, it will be remembered that high-school students found peculiar 
difficulties with the opening lines of Kipling’s “The Coastwise Lights,” 
and particularly with the metaphorical use of the words “brows” and 
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“loins” in connection with lighthouses. This was made an opportunity 
for an interesting and excellent study of word values and meanings. 
The teacher showed the class a picture of a mountain, and they all 
readily agreed that the words “top, middle, foot" were quite appropri- 
ate and understandable. Then the group went on to discuss whether 
such terms as “chest,” “arch of the foot,” and “trunk” were originally 
used for parts of the body or transferred from something else. From 
this they went on to a classification of metaphorical expressions. Two 
categories were recognized. First, there were words referring primarily 
to parts of the body and then transferred to something else, such as 
jaws—jaws of trap, knee—knee of boat, leg—leg of table. In the sec¬ 
ond category were those used primarily for something else and then 
transferred to parts of the body; such as flipper for hand, bean for 
head, pins for legs, and so forth. From this the discussion proceeded 
to deal with slang, and the question came up why Kipling was justified 
in talking about the brow of a lighthouse, whereas a sports writer is 
using slang when he says that a person was hit on the bean. This at 
least suggests how far-reaching and significant word study can be if it 
is related to meaning and to a context of actual experience. 

Another important type of focalization in connection with reading is 
the study of the structural units of an English passage to see just how 
they convey the author’s meaning. For instance, students can be 
helped to grasp the central thought of a paragraph or a longer passage, 
to examine a paragraph for anything irrelevant or superfluous, to no¬ 
tice how the opening paragraph sets off and leads into the material, to 
notice the various kinds of lead sentences in paragraphs and their 
function and relationship to the entire content, to scrutinize the title 
for meaningfulness and functional value, to suggest alternate titles, to 
observe the sequence of paragraphs, to experiment with different se¬ 
quences and arrangements, to supply concrete illustrations for general¬ 
izations, and so forth. Summarizing, precis writing, and above all free 
expository writing can all assist these processes. There is, of course, 
a danger that they will turn into externalistic and formalized exer¬ 
cises, in which case their value is destroyed. This, however, can be 
avoided if two conditions are maintained. The reading activity in¬ 
volved should have genuine significance and purpose in itself. For 
instance, if a student is presenting to the class the gist of a brochure 
on traflfic control in connection with a project for improving local 
safety conditions, or bringing together the results of his readings on a 
local industry that is being studied, summarizing is not likely to be 
merely perfunctory and formal. Then, too, the intention should not 
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be merely to produce some sort of statement in writing or in words, 
but a genuine analysis of the conditions and expression of meaning 
that is understandable and helpful to others when it is presented to 
them and discussed. Focalization of this kind need not be planned in 
advance as a set sequence of lessons. It should arise out of the actual, 
significant, purposeful reading activities that are going on, and can 
very well be more or less opportunistic and shifting. The point is not 
to build a set of habits, but to establish better differentiations, integra¬ 
tions, and precisions when and as the manifest need for them arises. 
But the teaching of reading should not consist simply in having the 
children do much reading and varied reading, even with definite and 
strong purposive goals. In connection with such varied and significant 
reading there should be a focalization on those factors of meaning in 
the language pattern that must be recognized if the reading process is 
to improve. 

3. A third important feature of desirable teaching-learning situa¬ 
tions in the field of reading is the effective use of the social opportu¬ 
nities that the class affords. It will be noticed how often, ip the 
examples given in this chapter, the suggestion has been made that dis¬ 
cussion of this matter or that be organized. The effect of group 
thinking, group planning, and group evaluating upon learning that 


centers in understanding and insight, which is of course exactly the 
point of emphasis in the improvement of reading, is very great indeed. 
It is one thing to prepare a synopsis, a summary, a review, or a report 
on material that has been covered on assignment from the teacher, in 
the knowledge that only the teacher will read it and that it will be 


marked and perhaps returned with comments. But to undertake a 


piece of reading of any kind in order to have something to tell a group 
of fellow pupils is quite another. When lists of words containing cer¬ 
tain phonograms are being prepared, many values are created if this 
is done as a true corporate undertaking. Suggestions are presented, 
difficulties and problems are revealed, partial and complete solutions 
are offered from which everybody benefits. In general it is certain 
that to bring out into the open the processes of thinking, learning, per¬ 
ceiving, and understanding, on which the improvement of reading de¬ 
pends, and to share them around, is extremely helpful—indeed often 
startlingly so. No teacher who knows his business will regard himself 
as the only source of positive guidance and stimulation in dealing with 
such learning processes. He will organize the freest possible kind of 
democratic group thinking and planning, not merely because such ex¬ 
periences are good in themselves, although this is true enough, but also 



182 


DEVELOPMENTAL TEACHING 


because this is one of the best and surest ways of helping and stimulat¬ 
ing pupils to learn better. Children will be invited and encouraged to 
express themselves, and to engage in interchange on every aspect of 
the situation. This both exposes difficulties and weaknesses which 
might otherwise go unnoticed and brings to light extremely helpful 
hints and contributions that might never occur to the teacher, and yet 
are of benefit to everybody. A teacher functions on an inefficient 
level when he uses a class group only to present the same assignments 
and exercises and explanations to everybody, and only checks up on 
what seems to be happening. Under such a plan he will never get 
close enough to his pupils to serve them to the best advantage, and all 
kinds of potential practical values are wasted. He functions at high 
efficiency when he organizes, guides, and steers a process of group think¬ 
ing into which everybody is drawn and which creates a many-sided 
stimulation for meaningful learning. 

4. In connection with reading, as in all fields, good teaching-learning 
situations will provide maximum opportunities for individual children 
to learn, to achieve, and to develop in their own way, with the general 
developmental line controlling. 

A survey of practices in the individualization of reading instruction 
brought to light the following suggestions and procedures, (a) First 
are those used in the primary grades. Subgrouping was one procedure 
adopted. The class might be divided into subgroups of not more than 
six or seven members, with children shifted from group to group as be¬ 
came desirable. Or there might be four groups in all, with an assistant 
teacher in the room to share the load. Another type of procedure is 
the differentiation of materials. In one room where all the primary 
grades were together, the reading materials ranged from primers to 
material of third-grade level, and books were selected for each child 
individually. In a second-grade room, about 16 books of varied type 
and difficulty were used in a year. In another situation each child 
has several easy workbooks individually chosen. A slow reader inter¬ 
ested only in cowboys and black magic had material on these subjects 
prepared for him and put in a large notebook that the child illustrated. 
Cutting out and mounting stories from books above and below the 
grade level of the children is another variant. Closely related to this 
is the organization of the school library, and the school relationships 
of the public library. It is found helpful to encourage children to take 
advantage of such library facilities. In one situation the public li¬ 
brarian comes once a month to discuss books with the children. The 
librarian features and discusses attractive books, and does much to en- 
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courage individual choice. Another procedure is the organization of 
reading clubs. In one such reading club, each child prepared a stoiy 
to be read in class, with freedom to select anything within his level of 
competence. Individual teaching is also employed, and as a variant 
on this, pupil teaching in which the younger children are helped by 
the older, (6) Procedures for individualization in the intermediate 
grades are largely similar, though more mature and developed. There 
are grouping, classification, individual help, and various plans for dif¬ 
ferentiating material and making individual choices possible. At both 
levels, and throughout, it is always important that the individual 
child’s requirements shall be studied and made a matter of continuous 
and cumulative record (123, Hildreth). 

A more detailed account of individualized organization in reading 
instruction is the following (181, Macomber, pp. 194-195): 

Let us look in on Miss Smith, who teaches an eighth grade in a progres¬ 
sively inclined school in a small city. The class is developing a unit on “West¬ 
ward Expansion” in which reading plays a prominent part, along with many 
other learning activities. During her three years at the school, Miss Smith has 
been able to obtain for the school library a number of books dealing with the 
many phases of living on the different frontiers and with several Westward 
treks, such as the movement into Ohio, the settlement of the Northwest, and 
expansion to California. Many of these books are written for fifth-and sixth- 
grade children and can be read understandingly by the low-ability readers in 
the room. Several books deal with special phases of frontier living and were 
written for junior and senior high-school pupils. A number of the books are 
histories; others are historical fiction, some are biographies; while others are 
travel stories. A number of geographies are available also. Miss S mi th sees 
no reason why every child should read the same materials and study about 
exactly the same things. She sees in the unit possibilities for developing in¬ 
creased understandings of how man adjusts himself to the physical environ¬ 
ment, how he is learning to control it, and how the various factors of the physi¬ 
cal environment have come into being. She sees opportunities for developing 
increased appreciations of literature, music, and arts and crafts of frontier 
living, and of stimulating creative expression. She is very much concerned 
with helping children develop in their ability to write and speak correctly and 
effectively. Miss Smith spends considerable time advising with the different 
children regarding their reading in connection with the unit of work. The bet¬ 
ter readers are encouraged to utilize the more difficult books, while those chil¬ 
dren of low reading ability are guided in their reading to books which they can 
read and understand. 

From all these suggestions and illustrations it is quite clear that the 
individualization of instruction in reading is not equivalent to, and 
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does not demand the abandonment of, group teaching in favor of in¬ 
dividual coaching. Anything of the sort would be, in fact, a grave 
misfortune and a genuine weakness. What it does mean is that, al¬ 
though the work should be held together by the general developmental 
line of the reading program and by the immediate focus of the specific 
teaching-learning situation, there can still be plenty of variation all in 
relationship to the main theme without sacrificing the great impetus 
of group learning and thinking and planning. 

5. Evaluation is built into the texture of every good teaching-learn¬ 
ing situation. The business of teaching and learning is not to prepare 
the pupil for an ordeal of being evaluated. Rather it is to use evalua¬ 
tion as one of the agencies that can help the pupil to learn and to im¬ 
prove. Properly understood, as we have seen, the process of evalua¬ 
tion is one in which all concerned, teacher and learners alike, become 
intelligently aware of what is being attempted and accomplished, of 
success and failure, and of the reasons for both and the remedies for 
the latter. Since it is the improvement of the learners that is the para¬ 
mount consideration, and since self-knowledge and self-guidance are 
potent influences favoring improvement, the self-evaluation of the 
learners is the key to proper practice. The teacher must himself, of 
course, make evaluations, or perhaps it would be better to share in the 
making of them from a standpoint of wider experience and greater 
maturity and skill. But his essential function is to guide the learners 
to self-judgment and self-guidance that are discriminating and rightly 
oriented. 

The teacher must take the lead in determining and shaping up 
proper standards and criteria. In reading, those standards should al¬ 
ways turn upon understanding, insight, and capacity to interpret. 
Considerations that should be uppermost in the minds both of teacher 
and learners are the capacity of pupils to report well on passages they 
have read, to find sources, to grasp meanings, to judge the kind of ma¬ 
terials they can handle well or poorly, to deal with new and difficult 
words, to summarize, to read with adequate speed, and their impulse 
to read beyond the range of school requirements and stimulation. All 
these considerations can be played up in varying degrees in various 
teaching situations, so that the children are led to achieve valid and 
constructive self-judgments as an integral part of developing the capac¬ 
ity to read better. Social discussions, group thinking and planning 
and reporting, the keeping of individual logs, discussion and confer¬ 
ence with the teacher are some of the specific procedures that can be 
used. Standard reading tests, too, have an important place; but they 
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should not be used simply for measuring and registering achievement 
in comparison to the norms, but also as instrumentalities to be used 
understandingly by the children themselves for self-appraisal and di¬ 
agnosis. Then there are certain aspects of evaluation that are im¬ 
portant but belong more definitely and exclusively within the domain 
of the teacher, such as the relationship of reading ability to mentality 
and educational age, or the relative maturity of a child’s reading 
tastes. 

Evaluation so conceived is not a separate function exclusively and 
objectively concerned with results. It is a dynamic and directive in¬ 
fluence in the total teaching-learning situation. 

THE ACQUISITION OF A FOREIGN LANGUAGE 

Some consideration of the problems of acquiring a foreign language 
rounds out the discussion of language development that has occupied 
these two chapters. Learning a foreign language should properly be 
regarded as an expansion of linguistic development rather than as an 
accomplishment artificially grafted on, which may have practical and 
social values, but is little related to the total processes of mental, 
emotional, and social growth. Nothing remotely like a complete discus¬ 
sion is possible, but there are certain outstanding issues that are im¬ 
portant in themselves and throw light on the general nature and prin¬ 
ciples of developmental teaching. 

1. The available time for foreign-language study is usually quite 
limited; about two school years with five class meetings a week is ap¬ 
proximately the average. This is a matter of general educational 
policy, and is probably justified because Americans live in a very large 
homogeneous language area, quite different from the much smaller 
European countries. This evidently means that language teaching 
must concentrate economically and realistically on what can be ac¬ 
complished in the time allotted, and must aim at genuinely significant 
outcomes within the imposed limitation. The upshot has been a strong 
emphasis upon reading as against conversational ability. If the teach¬ 
ing is efficient, a pupil of average ability studying a western European 
language can gain a reading ability comparable to third- or fourth- 
grade standards in English in the time available. 

2. American students begin a foreign language after very consider¬ 
able lan^age development in English. This is true even when the be¬ 
ginning is made in the elementary school, and still more so when it 
comes, as it usually does, in high school. The patterns of language 
response are already well established; techniques and attitudes in- 
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volved in the interpretation of symbols are already well developed. 
The practical upshot of this is to cast doubt upon the so-called “direct 
methods” of teaching a foreign language, in which the use of English 
is avoided as far as possible. The direct methods are all based on the 
argument that one should learn a foreign language just as one origi¬ 
nally learned English. But this ignores the stubborn fact that English 
has already been acquired. Certainly the important thing is to be¬ 
come able to interpret the new symbols directly and without an inter¬ 
vening process of translation. But there seems no good reason at all 
why English cannot be used to help in this process. When enthusiasts 
for the direct methods say that if translation and the use of English 
are allowed the habit will become ingrained, they forget that in de¬ 
velopment the early patterns and controls are transformed and disap¬ 
pear. If English used at first can speed up the all-important grasp of 
meaning, then to exclude it is wasteful and foolish. 

3. Most American students of foreign language are not child be¬ 
ginners, but adolescent or adult beginners. As compared to children, 
they are far more able to steer themselves, to concentrate, to deal with 
abstractions, relationships, general rules, etc. Most of the problems of 
general adjustment which appear at the beginning of English reading 
do not exist for them. This is no argument for a straightforward 
grammatical approach, for achievement does not depend upon the 
formation and building of fixed habits but upon the same develop¬ 
mental process found in the improvement of English. But differentia¬ 
tions, integrations, and the emergence of precisions can go much faster, 
and abstraction and analysis are feasible from the start. There is no 
validity in treating the adult beginner as though he were a child sim¬ 
ply because he too achieves a new capacity by the process of develop¬ 
ment. 

4. The structure of most foreign languages is different from English. 
In English, as we have seen, the sense precedes grammar. But in 
most foreign languages, inflexional clues are far more important. This 
does not imply an extensive grounding in formal grammar before the 
learner begins to read. As a matter of fact, anything of the sort is 
very wasteful and inefficient if what we want is a quick development 
of reading ability. But it does mean that a sufficient grasp of case 
endings and verb forms must be established, so that the component 
parts of sentences can be differentiated out and integrated into their 
proper relationships. Another basic necessity, too, is the ability to 
differentiate the parts of speech. The most efficient procedure has 
been found to give a minimum essential amount of grammatical pre- 
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liminaries, which need not take more than a few weeks; and to push 
on to reading as rapidly as possible, with some continuing study of 
the grammatical structure. 

With these distinctions in mind, the general approach to a foreign 
language should be very much like the approach to English. With 
elementary-school children the same kind of extensive, easy, attractive 
reading materials, the same kind of dynamic situations, and focaliza- 
tion on the sentence and on meaning with little emphasis on grammar 
has been found to yield excellent results (271, Spink). With adoles¬ 
cents and adults, who can move faster and who must do so if they 
are going to get anywhere in the limited time allotted, extensive read¬ 
ing is the crux of the matter. What is necessary is to provide large 
quantities of reading material easy in structure and with a light vo¬ 
cabulary load, yet of a kind likely to seem interesting and significant. 
There should be specific focalization on vocabulary, which is one of 
the main obstacles, on practical grammatical forms, and above all on 
meaning. For emphasizing this last there is no objection to the use 
of English translations in the earlier stages, and it can be stressed 
throughout by having students read passages in the foreign language 
with a view to answering questions on their content, making synopses, 
giving oral reports, and so forth. Oral experience, particularly of the 
class chorus kind, including the singing of songs, can be valuable be¬ 
cause the sound and the rhythm tend to carry the meaning and to play 
up the differences and connections that must be noticed. What is 
never desirable is an emphasis chiefly on literal translation, constru¬ 
ing, or on detailed syntactical analysis. This whole approach is in 
contrast both to the grammatical and the direct types of organization. 
What it does is to stress the essential aspects of language develop¬ 
ment, with an emphasis upon reading, qualified always by the special 

features of the new language itself, and the general and linguistic 
maturity of the learners.® 

Suggestions for Further Reading 

1. R. D. Cole, Modem Foreign Languages and Their Teaching, D. Appleton 
Company, New York, 1931. Chap. 4, “The New Type of Course Suggested by the 
Modem Language Study.” Chap. 5, “Reading.” This is a practical book on for¬ 
eign-language teaching based on the celebrated report by Algernon Coleman men¬ 
tioned in this chapter. 

s This brief account is based on the point of view embodied in The Teaching 
of M odem Foreign Languages in the United States, by Algernon Coleman (56), 
which has had an immense influence on instruction in this field. 
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2. Arthur I. Gates, The Improvement of Reading (3rd ed.), The MacmiUan 
Compaq New York, 1947. Chap. 2, “A Brief Sketch of the Nature and Develop¬ 
ment of Reading ^ilities.” Chap. 12, “Characteristics and Types of Reading 
Comprehe^ion. This is one of the most important and thorough books on the 
subject, '^e suggested chapters are of special value for those who want the 
general onentation, but the book goes into all phases of reading instruction. 

3. Gertrude Hildreth, Learning the Three R’s, Educational Publishers, Inc 
Minneapolis, Minn., 1947. Chap. 6, “Changing Practices in Reading Instruc¬ 
tion. Chap. 7, “Readiness for Beginning Reading.” Chap. 8, “Reading in the 
Primary Grades—Part I.” Chap. 9, “Reading in the Primary Grades—Part II.” 
Chap. 10, “Reading in the Middle and Upper Grades.” These chapters, as their 

titles suggest, present a comprehensive and fairly detailed account of a reading 
program. 

4. Ernest Horn, Methods of Instruction in the Social Studies, Charles Scribner’s 
Sons, New York, 1937. Chap. 5, “Reading in Relation to the Social Studies.” A 
remarkable and illuminating account of reading deficiencies at the upper levels 
arising from faulty interpretation. 

5. James L. Mursell, The Psychology of Secondary School Teaching, W. W. 
Norton & Company, Inc., New York (rev. ed.), 1939. Chap. 5, “How to Teach 
Reading.” Summarizes the psychological data and points to practical implica- 
tions with reference to the secondary level. 

6. Progressive Education Association, Commission on the Secondary School 
Curriculum, Language in General Education, D. Appleton-Century, Inc., New 
York, 1940. Chap. 4, “The Basis of Language Teaching.” Chap. 5, “Applications 
and Methods,” These chapters were also suggested in connection with the pre¬ 
vious chapter but they bear also on the reading problem. 

7. E. L. Thorndike, “Improving the Ability to Read,” Teachers College Rec¬ 
ord, 1934, Vol. 36, pp. 1-19, 123-144, 229-241. An important and influential analy¬ 
sis of the factors on which reading improvement depends. 


Suggestions for Discussion and Study 

1. Make a careful comparison between the factors in efficient reading and in 
efficient expression. Do you think that improvement in either one of these func¬ 
tions could or should affect the other? 

2. Suggest ways in which the basic organization of beginning-reading instruc¬ 
tion might be applied in other subjects and at other levels. Might one expect 
similar beneficial results? 

3. Would you consider the improvement of reading to be any part of the re¬ 
sponsibility of teachers of other subjects? Why? 

4. Examine a conventional high-school textbook in any field. Pick out any 
defects you find in it from the standpoint of promoting effective reading. 

5. Keep an accoimt of various types of reading that you yourself do in the 
course of a week. Show how they differ, both in purpose and method. Are they 

similar in any respect? 

6. What practical dangers are involved and what mistakes in instruction are 

readily implied in the notion of reading readiness? 

7. A number of instances of focalization on the symbols and their meaning 
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have been given in this chapter. Many others similar in purpose are possible. 
Can you suggest some? 

8. Show specifically how the study of a foreign language should not be so much 
a transition to a new subject as an extension of a continuous language develop¬ 
ment. 

9. Carefully formulate the arguments for and against the direct method of 
teaching a foreign language. Does it in any way imply the doctrine of learning 
by building fixed habits? 

10. Would you expect experience in research to improve reading ability? Why? 

11. Pick out any one of the Shakespeare sonnets and analyze the reading prob¬ 
lem it presents. How would you help a high-school student to deal with it? 



CHAPTER 7 


THE DEVELOPMENT OF RELATIONAL THINKING 


Another major line of mental development is in what is variously 
called abstract, quantitative, or relational thinking. For various rea¬ 
sons the last of these terms seems preferable. 

Relational thinking deals with the purely logical content of ex¬ 
perience. When it is recognized that one thing or group is larger than 
another; that one thing comes after another, or is the third from the 
end; that ^ that a straight line is the shortest distance between 
two points; that if A = 5 and B = C then A = C; that 2 X 2 = 4 and 
3X2 = 6 and that these correspond to 2 + 2 and to 2 -f 2 + 2; that if 1 
pound of something costs $2 then 10 pounds of it will cost $20; we 
are dealing with experience in purely relational terms. 

Relational thinking is the substance of mathematics. Mathematics 
does not consist of sums or computations. It is the science of relation¬ 
ships. All its branches, such as arithmetic, geometry, algebra, trig¬ 
onometry, calculus, and so on are special modes or areas of relational 
thinking. Mathematics is badly taught and learned, and figures as a 
sort of curricular bogey, very largely because it is presented as if it had 
chiefly to, do with sums and routine operations, whereas its essence is 
the understanding of relationships, and progress in it is tantamount 
to growth in such understanding. 

THE SEQUENCE OF DEVELOPMENT: BASIC PSYCHOLOGY 

1. Relational thinking, and the development of it, involve the entire 
personality. This is a point of the utmost significance. There is no 
subject in the curriculum where personality values are more dramati¬ 
cally important than they are in mathematics. Also there is no sub¬ 
ject in the teaching of which they are worse handled. 

Geraldine, a girl of seventeen with an I.Q. of 105, was asked how far 
a person can run in 10 seconds if he runs 6 feet in second. She 
could not tell. “When I look at an arithmetic problem,” she said, 
“my mind just goes blank, and I can’t think of a thing.” This is all 
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too characteristic of prevailing attitudes toward mathematics. An 
Information Please audience was told that $64 was to be divided 
equally between 10 persons, and asked how much each would get. No¬ 
body could answer. A housewife decided to get ahead of the iceman, 
and tell him the amount of her summer bill. She had had 1,425 pounds 
of ice at 50 cents per 100 pounds. First she thought her bill was 
$365.25. This seemed a little high, so she worked it out again and 
arrived at $17. The iceman, however, was right—he charged her 
$7.13. Sixty per cent of recruits in the United States Army fail in 
problems such as finding 18 per cent of 135, or the sum of % and %. 
And it has been found that the negativism of some children toward 
mathematics is so extreme that being forced to study it may make 
them physically ill (125, Hildreth). 

All this would be understandable if the content of mathematics were 
remote or very artificial, so that in order to learn it one had to go 
through the sort of repugnant and unnatural endeavors by which an 
elephant learns to stand on a tub. But this is simply not true. Re¬ 
lational thinking, or perhaps better relational behavior, f.e., dealing 
with experience in terms of its relational content, is basic to human 
nature. It appears even in very young children. No one can get on 
without it. It most certainly does not require any kind of special 
ability. It is one of the normal and essential ways with which hu¬ 
man beings cope with the problems of life. There are, of course, dif¬ 
ferences in the distance people can go along the road, but literally 
everyone can go part of the way. As for Geraldine with her I.Q. of 
105, there would be no reason whatever why she could not sail right 

through elementary calculus and like it—^no reason, that is, except 
stupid teaching. 

Moreover, the development of relational thinking is in itself a proc¬ 
ess of enlightenment, a process in which the personality becomes bet¬ 
ter able to deal with life and its challenges. There are a host of social 
and economic phenomena and problems which cannot be understood, 
and about which one cannot establish intelligent attitudes, unless one 
IS able to thmk m relational terms. To give two suggestions that are 
the merest of hints, consider the following. People constantly talk 
about averages, and are influenced in their feelings and actions by 
their ideas on the subject, without the slightest awareness either of 
the pitfa Is or the real significance of the concept. Or again, teachers 
and pupils all have notions about tests, and these notions deeply affect 
their feelings and their doings. But when one tells them what is ob¬ 
viously the case, that the whole value of a test turns on its capacity 
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to reduce the probability of error in future predictions, they find the 
notion startling and new. This is why mathematical failures have a 
seriousness far beyond their immediate practical inconvenience. AVhen 
store employees cannot be trusted to add sales slips, when army re¬ 
cruits cannot add simple fractions, when a woman cannot compute 
her summer’s ice bill, far more is involved than ineflSciency with a few 
useful tricks. A mathematical cripple is a person who is unable to 
think, and therefore to feel and to act, in certain terms which are of the 
highest value for personal enlightenment. 

The reason for these disasters is as plain as day. It is the persistent 
treatment of mathematics as involving nothing but isolated intellectual 
skills. These skills are indeed so many tubs on which the poor ele¬ 
phant must, by unnatural endeavors, try to learn to stand. They have 
very little relationship to anything in normal living, and their effect 
on total development and total adjustment is nearly always disastrous. 
If, on the contrary, mathematics is treated as centering on relational 
thinking, then we have to do with a normal and meaningful process 
and a powerful instrumentality that can help the individual come to 
terms with himself and with the world. 

2. The development of relational thinking is continuous. There is 
reason to believe that its first glimmer appears in animal life, far be¬ 
low the stage where numbers, as such, have meaning. Many lower 
animals seem to respond to aggregate patterns, e.g., the herd, or eggs 
in the nest, without any kind of enumeration. There is a similar pre- 
numerical level in the relational responses of children. The number 
six seems to have a crucial value; for young children appear to differ¬ 
entiate aggregates of up to six things, but not beyond (236, Riess). 
From such humble beginnings stem the achievements of a New¬ 
ton and an Einstein, by a continuous evolution, a continuous gradient 
of grovdh. 

Prenumerical behavior of a relational type appears early. It may 
take the form of aggregation, as when a young child accumulates pine 
cones one by one; or the form of isolation, as when he eats the peas 
on his plate one by one. At an early level numbers can be used, not 
however as general symbols, but as names for successive events. Ex¬ 
periences with and responses to successive events on this basis are fre¬ 
quent. A transition comes when the child discovers that relations be¬ 
tween numbers and things depend upon arrangement, e.g., that the 
third step in a staircase is not a name for a particular step, but is de¬ 
termined by whether one starts from the top or the bottom. Here is 
where the process of counting starts. It is noteworthy that a child can 
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use number names after a fashion before he can covmt, i.e., as names 
for specific events. The transition to counting means a change from 
assigning number names to things, to the matching of things against 
the number series. Another aspect of number that evolves in the 
child’s mentality is the grouping function. When he has become able 
to count, i.e., to start with one of his toys, match them against the 
number series, and find out that he has ten, the last number of the 
series comes to stand for the whole collection. Thus numbers come 
to be used as group symbols, and the realization of this more extended 
meaning often arrives quite suddenly (235, Riess). 

The transition from counting to a grasp of the standard operations 
is significant. Yet there is no sharp break in development. The basic 
idea of addition comes before that of subtraction, because the child is 
already conditioned to count “forward,” i.e., toward higher numbers, 
rather than “backward.” It needs to be understood that, at a certain 
level of mental development, counting is the best practice in dealing 
with relationships by means of number of which the child is capable, 
and that it is already an advance on using numbers as names for 
particular things and events. The operations involve a higher type 
of integration still, namely dealing with and manipulating groups. 
Addition is a combining of groups; subtraction is the taking of groups 
from groups; multiplication and division are elaborations of these Iwo 
ways of manipulation. This is how they have to be understood. 
These operations are very often taught as sheer memory routines or 
“skills,” but they are never confidently learned or built into the per¬ 
sonality, nor do they ever provide a basis for further growth in rela¬ 
tional thinking until they are understood. 

Much farther along this same line of development in relational 
thinking comes the transition from arithmetic to algebra. Arithmetic 
requires a specific answer or result. Algebra deals with relationships 
and indicates processes in a more general fashion. So this change is a 
sort of repetition at a far higher level of the transition from number 
naming to true counting (67, Everett). Algebra, then, is not a sepa¬ 
rate subject” except in a narrow and artificial sense, but a phase in 
a continuously evolving relational insight. The continuity of the 
higher branches of mathematics hardly needs to be demonstrated here 
It IS universally recognized by all experts in the field. Analytics' 
trigonometry, calculus, are all interrelated. All of them have rela¬ 
tional thinking, or logical insight, as their essential content. 

3. The nature of the change that takes place as relational thinking 
develops IS made clear enough in the illustrations that have already 
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been mentioned and the hints that have been given. It depends on the 
interlocking processes of differentiation and integration. We have al¬ 
ready seen how the command of number concepts evolves. Numbers 
progressively differentiate from prenumerical quantitative experience, 
as names for specific things and events, as symbols for the order and 
arrangement of things, and finally as group symbols (cardinal num¬ 
bers). Along with such differentiations go better patterns of integra¬ 
tion. At one level a child who already has two toys and is given three 
more must count if he wants to know how many he then has in all. 
After numbers have established themselves as group concepts, it be¬ 
comes possible for him to add. Carrying insight into group relation¬ 
ships a little farther makes multiplication possible. The notion of 
whole and part is certainly dimly present from a very early age. One 
can see it at work in the behavior of a child who wants to take all the 
food that is in his cup, or refuses some of it. As it differentiates out 
and becomes clear, it makes possible the understanding and use of 
fractions. The still more advanced differentiation, where one realizes 
that it is possible to deal not only with this or that particular number, 
but with any number, is what makes possible the new integrations of 
algebra. 

4. Along with this advancing and progressive differentiation and 
integration goes a progressively evolving command of abstract terms, 
abstract processes, and abstract thinking. The child grows into an 
understanding of addition by numerous experiences and experiments 
with groups. He finds out that when one combines a group of five 
things with a group of three things, one has a new group of eight 
things. Then he finds out that symbols exist that offer a quick way of 
writing down and recording this result and remembering it for future 
use, so that the expression 5 3 = 8 comes to have meaning for him. 

The meaning of the fraction symbols, too, comes to be grasped by ex¬ 
perimenting with and manipulating wholes and parts. Here is an in¬ 
stance of thinking, carried on by a group of sixth-graders, that estab¬ 
lishes understanding of fractional relationships: “Anything is a whole 
by itself. I could cut Mickey’s ear off and then have two wholes. If 
you take a slat out of a barrel it would be a fraction, but then it would 
also be a slat or a whole. If I take a part of an apple, I would not 
know but what it would be a whole. If you don’t see that it is part of 
an apple, you might think it is a whole.” (235, Riess, pp. 159-160.) 
All this involves the comprehension that symbols such as y 2 or % can 
be grasped and manipulated as entities in their own right, or as stand¬ 
ing for parts of larger entities. Very often in mathematics instruction 
the abstractions, i.e., the symbols and their manipulation, are taught 
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by rule and rote, in the belief that this is the way to get children to 
think and operate in relational terms. But these symbols and ab¬ 
stractions can only function as outcomes of a long and intricate process 
of growth. The way to teach them properly is through an evolution of 
understanding; for when they are not understood but only learned 
memoriter they are insecurely grasped, and do not afford a basis for 
further development in relational thinking and understanding. 


PRACTICAL SIGNIFICANCE: I: THE TOTAL PROGRAM 

AND ITS ORGANIZATION 

1. The Developmental Line. Mathematics has been defined as 
the "science of necessary relationships” (102, Hamley, p. 2). Thus 
teaching mathematics from the beginning should center on the under¬ 
standing of relationships, i.e., on relational thinking. In arithmetic in¬ 
struction, the key consideration is to increase insight into the inter¬ 
relationships of the number system by which the crude methods 
whereby children deal with relationship and quantity can be carried 
forward toward competence and maturity (281, Thiele). The same 
emphasis, albeit differently applied—^the emphasis upon understand¬ 
ing, upon generalization, upon thinking, upon insight—^must be the 
core of instruction in all other branches of mathematics, such as al¬ 
gebra, geometry, trigonometry, and so forth. This is the determining 
line about which the whole program must be organized. 

To see what this means we will consider a number of applications 
in different situations, and also some instances of mathematics instruc¬ 
tion where the idea is not carried out. To begin with one of the lat¬ 
ter, it is found that trouble with mathematics often starts very early 
and turns on the fact that a great many children never establish ade¬ 
quate number concepts. Thus 1,858 children from grades one to seven 
were shown “concrete number pictures” consisting of from 3 to 12 
dots in various patterns, such as the following: 


• • • ••• •• •• •••• 

They were asked how many dots there were in each picture, and also 
how they found out. In the greater number of cases they proved to 
use crude enumerative methods, usually counting dot by dot. The 

logical arrangement of the dots in six different kinds of patterns_ 

quadratic, diamond, domino, triangular, odd, linear—should have 
strongly suggested methods of group analysis, tall keeping, and the 
like. But these methods did not appear. These children were pre¬ 
vailingly counters,” operating on and dealing with a relational situa¬ 
tion on a low level of integration and understanding (26, Brownell). 
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This kind of weakness lies at the base of most of the notorious ineffi¬ 
ciency in arithmetic so commonly found. 

Again, in teaching the number combinations (addition, subtraction, 
multiplication, and division), the essential thing always is to get the 
child to understand what the operation means and what he is really 
doing. 5 -|- 3 = 8 is not a “fact” to be memorized but a generaliza¬ 
tion, based on the relationships of the number series, to be understood. 
Suppose we want to teach a child that 7 + 5 = 12. One way to go 
about it would be to use 2 groups, one of 7 things, and the other of 5 
things. The child can take things from the 5 group and put them 
with the 7 group until he has a group of 10. Then he can set this 
aside, and take the 2 remaining things from the original 5 group and 
lay them alongside the 10 group he has built up. Thus he discovers 
that 7 -f 5 = 10 + 2 = 12. And such generalizations as 5 + 3 = 8, 
and 7 + 5 = 12 should never be automatized, as they need to be for 
practical usefulness, until they have been understood. So too the num¬ 
ber series and experiences connected with it can be set up to enable the 
child to discover useful generalizations, e.g., that any number plus 1 is 
the next number, that any number plus 2 is the next but 1, that 4 + 4 
is very like 4 + 5, that 9 + 6 is the same as 10 + 5, that any number 
plus 0 is the same number, and so on (281, Thiele). 

As an illustration of more complex generalizations and learnings in 
arithmetic, consider the special significance of the 10 group. We can 
take 18 objects, such as tickets or sticks or cards or books, and show 
that they can be understood as one 10 group with 8 more left over. 
So in writing the numbers from 10 to 19 we pay particular attention to 
the 10 group by indicating it in a certain place each time, and thus the 
concept of place value emerges. To extend and clarify the place-value 
concept, children may study a chart giving the numbers from 1 to 100 
in columns of lO’s, picking out all the 4’s, all the 6’s, and so on and 
noticing how they are arranged. They can bring this to bear upon 
concrete experience by making up 4 bundles of 10 tickets each with 4 
left over to see just what is meant when they have 4 in the lO’s place 
and 4 in the unit’s place. Interpretation can be carried still further 
by brining out the concept of 0 as a place holder, and noticing that 
90, 70, or 80 as they appear on the chart mean 9, or 7, or 8 bundles 
of'10. Notice how all this bears on the understanding of the funda¬ 
mental processes. We have the sum 

48 

39 

87 
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The child sees that when the ones are combined, this gives 17. This 
is constituted by a 10 group and 7 over. So he must write down 7 in 
order to remember, and combine the 10 group with others of its kind, 
getting in all 8 of them. Here is the approach via insight and under¬ 
standing to the celebrated problem of “carrying,” which has already 
been mentioned as an illustration. 

Going* on to fractions, many learners bog down hopelessly at this 
point because they never grasp the basic idea involved. It is often 
found that children cannot tell the relative magnitude of y^, Vs, 
and so on. Yet earnest efforts have been made to teach these children 
the rules and procedures for manipulating fractional entities. What 
possible chance is there for good learning when there is such an ab¬ 
sence of insight? Yet fractions can be dealt with readily enough once 
the child realizes that he is talking about, writing about, and manip¬ 
ulating parts of a whole—^just the sort of things he is familiar with 
when he cuts up pieces of string or strips of paper, slices a cake or a 
pie, or watches the slicing process. 

As to algebra, exactly the same approach via meaning and insight 
is indicated. Consider, by way of an example, the two equations 
4a; 5 = 17 and A = P Prt. When these were used in an investiga¬ 

tion, 95.7 per cent of the students solved the first, and only 64.2 per cent 
solved the second. Now exactly the same relational ideas and basic 
operations are involved in both. Why, then, the difference? The rea¬ 
son is perfectly clear. The first equation is in familiar “textbook” 
form, so the students immediately called up from memory the appro¬ 
priate rules and habits, and they worked quite satisfactorily. The 
second is in unfamiliar form, so the routines were not evoked so well. 
But if there had been a real insight into the processes and relation¬ 
ships, the second would have been no harder than the first. The kind 
of interpretation that should have gone on can be epitomized as fol¬ 
lows. In dealing with the first equation, the student should have 
thought to himself something like this: 4x -f 5 is a number that equals 
17, 4:X is a number, and so are 4 and x; x is a number whose relation¬ 
ship to the whole statement is sought; 17 is 5 more than 4x, so 4x 
equals 17 — 5, i.e., 12; 12 is four times x, so x is 3. The processes in 
dealing with the second equation might go something like this: A is 
a number equal to the number P -f- Prt; P is a number and so are r, t, 
Pr, and Pt; t is the number whose relationship to the whole statement 
is wanted; A is more than Prt by the number P, so A — P equals Prt; 

^_ p 

^ — P is P times rt; so t is —p— (67, Everett). These statements, of 
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course, are much more compact and straightforward than the actual 
reasoning processes of the students would probably be. In all likeli¬ 
hood there would be a good deal of cogitating and mental experiment¬ 
ing. But this is the essence of the thinking that ought to go on. It 
could have gone on perfectly well if these students, right from the 
start, had been taught algebra as a method of dealing with relation¬ 
ships, instead of an assemblage of tricky techniques for handling sym¬ 
bols that were only vaguely meaningful. 

Or again, geometry can be treated as thinking about the relations 
and properties of space. One course in geometry organized on this 
basis turned on developing an understanding of logical proof with the 
use of geometric materials. It was believed that if students were to 
grasp and understand the nature of proof they would have to see the 
place and importance of undefined concepts, of clearly defined terms, 
of assumptions; and also to be aware that any good proof must be im¬ 
plied in its basic assumptions. The whole course was organized on this 
basis. It was set up so that the students could reason about geometric 
{i.e., spatial) relationships in their own way. The first four weeks 
were spent in dealing with completely nongeometric material, for 
the sake of demonstrating the importance of definitions, assumptions, 
and so forth. The teacher began the course by suggesting that the 
group analyze the proposition that “Awards should be granted for out¬ 
standing school achievement,” which happened to be a live issue in 
student government just about that time. This soon led to a very 
active analysis of assumptions and a critique of definitions. What 
was an “award”? Was a teacher’s salary an award? What was 
“school achievement”? Did it include football? For the matter of 
that, what was a “school”? A building? A group of people? Or just 
what? What did “outstanding” mean? And so on. After dealing 
with this and some other nongeometric problems, during which time 
a recognition of concealed assumptions, hazy definitions, and the need 
for clarity was evolved, the group passed on to geometric considera¬ 
tions proper. The first thing they were asked to do was to build up 
a theory about the space in which we live. This evoked various vague 
suggestions. It seemed to involve distance. Could it be thought of 
as built up of cubes? As piles of surfaces? After considerable 
wrangling, general agreement was reached about what a straight line 
was, and from then on the group thinking took shape and direction. 
Distance came to be understood as a part of a straight line between 
two points, i.e., a line segment. Thinking was not always tidy and 
conclusive at the start, but it cleared and cleaned itself up as it went 
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along. The notion of “angle” for instance, emerged as an undefined 
term, and the properties of angles (acute, obtuse, adjacent, etc.) were 
clarified bit by bit through thinking in terms of rotation about an axis. 
As an instance of the sort of refinement of thought that went on, the 
notions of straight line and of angle led to attempts to define triangle. 
First it was said to be a figure with three sides. But then the adven¬ 
ture in thinking brought up the notion of parallels, and of a transversal 
cutting parallel lines. A figure such as this =fz had three sides but it 
was no triangle, so the notion of triangle had to be refined and the defi¬ 
nition given more precision and completeness. It now became a closed 
figure with three straight lines as sides. This led to an adventure in 
inductive proof. The group had discovered that the sum of the interior 
angles of a triangle was 180°. Then someone asked whether there 
were exterior angles. Were these really angles? What was their sum? 
It was agreed that they really were genuine angles, and it was discov¬ 
ered inductively that their sum was 360°. Another very interesting 
illustration of emerging precision was the advance made by the group 
toward an exact understanding of the famous parallel postulate. Very 
roughly, the stages in group thinking were these: Recognition that a 
line can always be drawn parallel to another line, that a line can be 
drawn through any given point parallel to a given line, that not more 
than one such line can be drawn, that one and only one line can be 
drawn, that the two lines must be in the same plane. All this came to 
be understood, not by telling the students the answer or handing out 
the postulate ready-made, but by their own exploration and discovery. 
Here is a concrete example of what it means to deal with geometry via 
relational thinking. As to tangible results, each student brought to¬ 
gether the group thinking in a carefully organized notebook. The 
class ended up with an understanding of 21 theorems by all its mem¬ 
bers, and 33 additional theorems were formulated and clarified in all 
by various individuals. The point is, however, that the theorems 
were learned by thinking and not by routine memory (69, Fawcett). 

It should now be reasonably clear how the idea of a developmental 
line constantly stressing relational thinking works out in practice. 
Three general comments remain to be made. 

a. Anyone familiar with higher mathematics will see at once how 
far-reaching is the continuity involved in the kind of elementary 
teaching from which our illustrations have been drawn. The group 
concept, the concept of function or relationship, the concept of the 10 
group as a standard or base, the concept of revolution from an origin 
about an axis; all appear in the thought processes of higher mathe- 
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matics. It is a fundamental mistake to think that elementary math- 

ematics has to do with routines, and only higher mathematics with re¬ 
lational thinking. 


b. To sharpen up still further our notion of the developmental line 

of relational thinking, which is continuous from the beginning on¬ 
wards, let us contrast this with the conventional old-type mathematics 
program. That program is full of discontinuities. Learning to add 
has meant the routine acquisition of a hundred “addition facts”; each 
unrelated to the rest. The recommended technique has been to tell 
the child, for instance, that 7 5 = 12, and then to drill him on it. 

Later on, if he turns out to have forgotten, measures are taken to pre¬ 
vent him from getting the right answer by counting or by reasoning it 
out in any way, and some more routine drill is applied. This breaks 
up the learning of addition itself into a hundred discontinuities, each 
to be acquired and stored away, instead of treating it as depending on 
a growing understanding of the central nature of the process itself. 
So, too, there is no continuity in such a program between addition, 
subtraction, multiplication, and division, but only new processes to 
be hammered home (26, 27, Brownell). Algebra, again, is approached 
by way of arithmetic substitution, i.e., by the introduction of what is 
called the “unknown quantity,” instead of as relational thinking ex¬ 
panded and generalized. And geometry is begun as a new subject, with¬ 
out any relationship to the other phases of mathematics. 

c. It may be asked whether the approach to mathematics by way of 
thinking is feasible only with the abler students. This is a natural 
and pertinent question. Fortunately we have the material for a con¬ 
vincing answer. The addition combinations were taught to four 
groups of children, two of the groups being made up of individuals 
above average intelligence and two made up of individuals below 
average intelligence. One bright and one dull group were taught in 
terms of the kind of treatment that has been described, and one bright 
and one dull group by an unusually careful application of the drill 
method. At the end of the year the test scores for the bright and dull 
groups taught by way of thought and understanding were respectively 
99 and 76, and the test scores of the bright and dull groups taught by 
drill were 77 and 55 (279, Thiele). In algebra it is by no means 
true that only the abler pupils can manage mathematic or relational 
thinking, although they tend to do better than the less able. In one 
experimental situation a student with an I.Q. of 158 did 55 per cent 
of the problems set up, whereas a student with an I.Q. of 109 did 81 
per cent. Ten students with a median I.Q. of 108.5 did 75 per cent of 
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the problems, whereas 10 students with a median I.Q. of 121.5 did ex¬ 
actly the same number, i.e., 75 per cent (67, Everett). This does not 
mean that general ability does not matter. But it disposes of the idea 
that some persons can only learn by routine and meaningless drill. 
The less able individuals, like everybody else, must think their way 
through to whatever competence they ever achieve. Thus for every¬ 
body the heart of the mathematics program consists in coming to grips, 
through understanding, with mathematical relationships and concepts. 

2. The Setting. It has already been pointed out a good many times 
that the setting of a line of development in the experience, behavior, 
and personal life of human beings is of the highest moment. Here is 
one of the primary factors in shaping up a good teaching program. 
How is a contemplated line of mental development related to actual 
living, to personality, to the realities of human experience and be¬ 
havior? Such a relationship must be constructively established in 
practice, or the whole scheme of developmental teaching breaks down. 
And here the point of view that is being presented offers a solution to 
one of the hardest practical problems in mathematics teaching. 

It is often said that while mathematics may be useful to civiliza¬ 
tion in general, it has very little place in the ordinary person’s life. 
If this is so, then we cannot organize a good developmental setting of 
interesting, dynamic, concrete, everyday experience. This is certainly 
a difficulty that many a mathematics teacher has faced. We propose 
to teach square root, the binomial theorem, quadratic equations. But 
when do ordinary people use them? And how is it possible to organize 
situations with any breath of life and reality in which learners will 
find any kind of use for them? These embarrassing findings of ob¬ 
vious common sense have been reinforced by the outcomes of invest¬ 
igation. Diary tabulations recording the actual uses made of arith¬ 
metic during a week have been made. In one such, which is fairly 
typical, it turned out that arithmetic was used in counting change in 
the cafeteria, adding up 2 bank accounts, approximating the cost of 
3% yards of material, computing the time between 2 places from a 
railroad timetable, deciding whether 6 pears for 20 cents or 8 for a 
quarter were the better bargain, taking measurements for a new rug 
and curtain rods, predicting the total time on a filing job from the 
time taken on part of it, balancing a checkbook, and figuring the rate 
on a new annuity policy. A survey of the arithmetic used by third- 
graders in their daily doings showed addition and subtraction to be 
far the most frequent, covering most of the basic “facts”; while multi¬ 
plication was limited mainly to the tables through fives, and division 
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occurred rarely indeed (299, Wahlstrom). It is quite true that adults 
do constantly face problems and situations demanding computation and 
arithmetical reasoning, but for the most part they are quite elementary 
(308, Wilson). It would seem, then, that if we strictly apply the 
needs approach, only very little mathematics indeed is needed in or¬ 
dinary life. Furthermore, this would seem also to indicate that it can¬ 
not be taught in a dynamic setting of life experiences and activities, 
because it hardly enters into such experiences and activities. If this 
is so, the study of mathematics becomes the purest kind of intellectual- 
ism, a complex and esoteric game played with arbitrary and meaning¬ 
less counters by rules that have no significance beyond the game itself. 

Is there any answer? So long as mathematics is equated to compu¬ 
tational skill, there is none. But if it is equated to relational thinking, 
a different picture emerges. The lives both of children and adults are 
replete with challenges to relational thinking. Number games, score 
keeping, ticket-sale problems, planning budgets and menus and recipes, 
figuring returns from part-time jobs, advertising claims, installment 
buying, purchasing stocks and bonds, interpreting corporation reports, 
broader economic and social problems, drawing conclusions from tests 
—^the list could go on almost without end. All these involve challenges 
and opportunities for relational thinking. When it is found that math¬ 
ematics is little used in life, the only conclusion is that it is so unin- 
telligently and mechanically taught that people never grasp its essence 
and possibilities—^that it is taught as the technique of increasingly 
complicated sums. Look at the conventional mathematics textbook, 
and it will be found crammed with extremely remote and even pre¬ 
posterous problems. The meeting times of trains, the filling of bath¬ 
tubs with both taps running and the plug out, the age at which a boy 
may expect a promised gift; these and suchlike are supposed to repre¬ 
sent the life applications of mathematics, and the situations in which 
a grasp of it can best be generated. No wonder, then, that a certain 
high-school boy, who had to check up on his newspaper sales and take 
in cash, keeping track of the number of papers sold and unsold, was 
astonished to find that this was a genuine mathematical problem. 

One phase of mathematics that is being stressed a good deal in mod¬ 
ern teaching practice is called social arithmetic. Typical imits are 
Ways of Telling Time, The Development of our System of Taxation, 
Where Do the Schools Get Their Money, The Reasons for Consumers’ 
Cooperatives, How the Thermometer has Helped Man in Greenhouses, 
How the Weather Bureau Helps Aviators and Mariners, The Costs of 
Mail in Handling a Letter. Social arithmetic turns on setting up sig- 
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nificant social problems and life problems involving arithmetic (34, 
Brueckner; 97, Grossnickle). This is absolutely all right as far as it 
goes. But it needs to be carried one step farther. Social arithmetic 
should not be regarded as one phase or kind of arithmetic. It should be 
regarded as the provision of the kind of setting that should be used al¬ 
ways and everywhere in the development of relational thinking. The 
right kind of setting immediately becomes possible when we stop re¬ 
garding mathematics as the doing of sums and the memorizing of tech¬ 
niques, and begin regarding it as relational thinking. 

Here are examples of the kind of exercises that become possible in 
algebra when it is centered upon relational thinking. 

A boy was cycling along a straight road; a dog in a neighboring field saw 
the boy and ran directly toward him. What kind of curve did the dog follow 
in his pursuit of the boy? Draw the positions of the boy and the dog after, 
say, 1,2, 3, 4, 5, 6 seconds. This curve is called a curve of pursuit. 

Using a small electric torch, project upon a wall shadows of plane and solid 
objects (rectangle, circle, cube, sphere, etc.). Note the form of the figures 
produced in various positions. By means of strings, or thin indiarubber cords, 
show the direction of the rays through corresponding points of the object and 
the shadow. 

Draw a triangle with base 3 inches and vertical height 2 inches. Divide the 
triangle by drawing a number of equally spaced lines (about a dozen) parallel 
to the base. Show that the area of the triangle is equal to the height of the 
triangle multiplied by the average length of the parallel lines (102, Humbley, 
pp. 143,165). 

Or again, consider the endless potential ramifications of the geom¬ 
etry course described above. This course was (sonstantly dealing with 
real, concrete, everyday experiences. Its avowed purpose was to help 
the students reach an understanding of the space in which they lived 
and moved. There was no predetermined list of theorems to be mem¬ 
orized, for which even the most agonized efforts of the most ingenious 
teacher could hardly find fruitful applications. The sequence of re¬ 
lational thinking naturally and readily suggested a feasible setting of 
applications, experimentation, and concrete undertakings. 

3. Developmental Change. The mathematics program at all levels 

can beautifully exemplify the processes of differentiation, integration, 

and emerging precision and abstraction that are the characteristics 
of developmental change. 

For instance, many difficulties with multiplication that occur in the 
fifth grade have to do with “carrying.” Thus one pupil, asked to 
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multiply 43 by 8, began by saying that 8 times 3 are 24, wTote down 4, 
forgot to carry 2, and gave the answer as 324. Teachers invited to 
study this instance made certain remedial suggestions which had little 
value. They believed such diflSculties could best be corrected by urg¬ 
ing pupils to be more “careful,” or by the good old cure-all of “drill, 
drill, drill.” It is necessary, however, to know what to be careful 
about if one is to get anywhere, and drill must have a point if it is to 
be useful. The weakness turned on a failure of understanding, which 
in turn can be analyzed into a failure to differentiate the essential 
aspects of the operation, and a failure, therefore, to establish the 
proper integrative pattern (44, Buswell and John). Weakness of un¬ 
derstanding, and specifically of integration, appears again when pupils 
fail to solve the equation 18a: -|- 3a: — 16a: -j- 4x = 18; although they 
can perform all the separate operations involved perfectly well (67, 
Everett). One of the persistent difficulties in problem solving is the 
breakdown of routine habits of computation when they are required 
in new situations. Pupils can add, subtract, multiply, and divide 
when explicitly required to do so, but they cannot select the right 
operation and perform it correctly in response to the general demands 
of a problem. What this shows is that the meaning of the operations, 
the essential differences between them, and therefore their appropriate¬ 
ness have not been grasped (100, Hall). Similarly it has been found 
that verbal problems in mathematics become much more difficult when 
they are set up in statements that contain superfluous and irrelevant 
data. Problem solving is acquired, after a fashion, as a routine skill, 
on the assumption that the statement of the problem is complete and 
contains nothing unnecessary. When this condition is changed there 
is an inability to discriminate between pertinent and irrelevant ma¬ 
terial (61, Daily). 

All this bears on the process of abstraction. It is always important 
to verbalize understandings, and nowhere is this more valuable than 
in mathematics. Pupils need to grow into an understanding of the 
symbolic language, and to deal with tabulations, graphs, and formulae 
as meaningful statements. But a study of the abstract instrumental¬ 
ities of the mathematical language does not itself produce insight. It 
must arise out of insight, or it is the worst kind of verbalism. This 
means that pupils at all levels should themselves make statements and 
summarizations of the relational content of experience in the form of 
graphs, tables, formulae and also by the use of such terms as average, 
estimate, perimeter, and so on. When a geometry class examines a 
figure in which certain relationships are embodied, attains an aware- 
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ness of its key aspects by dint of discussion, sees how a demonstra¬ 
tion may be shaped up, formulates the theorem involved in the clearest 
and most concise language possible, and compares this formulation 
with that appearing in a textbook; the process of abstraction has been 
used as it should be used, t.e., to crystallize an insight that has been 
developed. 

It also needs to be understood that precision and completeness 
emerge in and through the developmental process. To be able to per¬ 
form a given operation in the standard manner, to get the right answer, 
to recite correctly on the proof of a theorem are absolutely no guar¬ 
antees of precision of thought. A child may arrange two 3 place num¬ 
bers correctly for addition, so that the hundreds, tens, and units come 
exactly under one another, and may come out with the right sum. But 
all this may mean is that he is following instructions and being neat, 
perhaps without any comprehension of what is involved in "carrying.” 
One very often finds pupils in the upper grades who can compute 
quickly and accurately, and this suggests that for them arithmetic is 
a useful tool. But they may be using methods that are sure to impede 
further progress in mathematics. Precision of thought and under¬ 
standing is by all odds far more important than precision of skill. 

How such precision actually establishes itself is well illustrated in 
the geometry course on The Nature of Proof that has already been 
described. In the sequence of relational thinking that was the sub¬ 
stance of this course, the question of parallels came up. The defini¬ 
tion of parallel lines as lines that never met was found objectionable, 
because this was something that could never be verified. It was then 
suggested that parallels might be defined as lines that had the same ro¬ 
tation about an intersecting straight line. In criticism it was pointed 
out that this might merely result in equal angles. The final defini¬ 
tion was that parallel lines are lines that have both the same amount 

and the same direction of rotation about a line that intersects them 
(69, Fawcett). 

It cannot be too strongly emphasized that a proper development of 
relational thinking cannot be secured by the common method of teach¬ 
ing unrelated facts, established conclusions, and elaborated proofs. 
Thus to teach the different addition facts independently of one another 
is not differentiation at all; for this process means the emerging or mak¬ 
ing explicit of significant differences, and not the accumulation of un¬ 
related items. Teaching of this kind tends strongly toward "remedial 

work” in arithmetic, which may be defined as a delayed attack on the 
symptoms produced by bad teaching. 



206 DEVELOPMENTAL TEACHING 

What is needed above all in the mathematics program is less crowd¬ 
ing and more reflection. The students in the geometry course on The 
Nature of Proof came out with fewer theorems than are required in 
the standard course; but they learned a great deal more geometry. To 
develop understandings and establish a healthy sequence of growth 
requires time, particularly in the early stages, for it depends upon re¬ 
flection and experimentation, upon exploration and discovery. And in 
the mathematics program nothing can compensate for a lack of insight. 

PRACTICAL SIGNIFICANCE; II: CERTAIN CRUCIAL ISSUES 

1. The Unity o£ the Program. From the developmental point of 
view, the mathematics program is a sequence unified about the idea of 
relational thinking. A distinction is often made between informational 
arithmetic and formal arithmetic; i.e., between arithmetic applied to 
concrete situations with arithmetic learnings proper arising inciden¬ 
tally on the one hand, and on the other the direct teaching of arithmetic 
techniques. Another common distinction is between “social” and “com¬ 
putational” arithmetic; i.e., between arithmetic in such social situa¬ 
tions as running a classroom post office or store at the lower levels or 
studying wider social and economic problems at the upper levels on the 
one hand, and the direct teaching of computational techniques on the 
other. Yet a third common distinction is between a readiness or pre¬ 
arithmetic stage and the study of formal arithmetic proper. All such 
distinctions are at least dubious. From the developmental viewpoint 
what should always be going on is the fostering of relational thinking 
in settings that are rich, varied, significant, and understandable to the 
learner. So too the distinctions between arithmetic, algebra, geometry, 
trigonometry, and calculus are at the most superficial and usually mere 
conveniences—or perhaps better, obstacles. The program should be 
regarded as a continuum resulting in progressively wider generaliza¬ 
tions, better abstractions, higher precisions, more refined differentia¬ 
tions, and more effective integrations. 

2. The Sequence of the Program. This question arises out of 

what has just been said; for it is often suggested that, while the situa¬ 
tions used in social arithmetic need not follow any determinate order 
so long as they are within the general maturity range of the pupils, 
computational mathematics must be taught in a systematic simple-to- 

complex sequence. _ i i -n 

The idea of a simple-to-complex arrangement of computational skills 

seems very convincing, but in reality it is baflfiing and dubious. The 
most thorough study ever made on the question came out with an ar- 
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rangement of the fundamental processes in order of difficulty. To illus¬ 
trate, certain combinations were found especially difficult, e.g., 7 -f- 9, 

5 + 9,9 + 8,16-9,13-8,11-3,8 X 7,9 X 6,54-r-9 (53, Clapp); 
and these results have been independently confirmed (303, Washburne 
and Vogel). The basic method used was to ascertain the average 
numbers of children succeeding and failing with each combination at 
various levels. Grade placement and sequential arrangement of the 
materials to recognize these differences in difficulty were recommended; 
and the suggestions have been widely heeded and built into practice. 
But from the developmental point of view the whole notion of a fixed 
order of difficulty is fallacious. Averages do not tell the true story. 
What may be difficult for one individual may be comparatively easy 
for another; and we are teaching individuals, not averages. Moreover 
the difficulty of any item depends very much upon how it is treated, 
and above all on its setting in the whole sequence of development. 
When the combinations are taught by rote, the instances mentioned 
above may be particularly hard. But we have already seen that the 
nines table, supposed to be very difficult, can be handled readily enough 
through understanding— i.e., by helping the children to discover that 
there is a descending order of ones digits, an ascending order of tens 
digits, that the sum of the digits in each product is 9, that 45 and 90 
can be used as reference points, and so on (281, Thiele). Furthermore 
it has been found that many sixth-graders can imderstand percentages 
while many seventh-graders cannot; that many fourth-graders can 
handle 2 place division while many fifth-graders cannot (304, Wheat). 
These differences do not depend primarily on grade classification, or 
chronological age, or even mental age. The paramount factor is the 
previous development in relational thinking, the emergence of insight, 
of differentiations, of integrations. Thus it is safe to say that there is 
no fixed order of difficulty, and therefore no fixed logical order for the 
sequence of the program. This is undoubtedly true all along the line. 
Thus it was shown many years ago that polynomial fractions in alge¬ 
bra can be handled with advantage before mononomial fractions (289, 
Thorndike) And we have here a specific exemplification of a general 
principle. If this is so, then the gap between social and computational 
arithmetic is not nearly as serious as has been supposed. Significant 


^ This means that in algebra one can teach fractions like 


2x + 6y — 2a 
4x -f- 3y + z 


before 


fractions like —. The point is that the top line of the polynomial fraction can 

y 

be treated as a single statement or number. 
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situations can be set up, and the techniques can be taught on a basis of 
understanding when and as they appear. 

Another aspect of the question of sequence has been the advocacy 
in recent years of the wholesale postponement of mathematics. The 
most striking work in this connection has been that of Benezet {q.v.). 
He postponed the study of arithmetic until the sixth grade without any 
disastrous outcomes. In this case, and in connection with postpone¬ 
ment in general, the argument is that children will learn better when 
they are older. There is a real truth in this; for it has been shown that 
a person can learn better when he is twelve than when he is six, bet¬ 
ter when he is eighteen than when he is twelve, and that he reaches his 
peak about twenty-two (287, Thorndike). 

But it does not really make the case for postponement. Benezet 
showed that a radical postponement of arithmetic did not seem to 
make results worse. But it certainly did not make them much better 
and, considering how bad they actually are, improvement is emphati¬ 
cally what we want. Moreover there is evidence against Benezet that 
postponement may often do harm. Thus when 5,961 eleven-year-old 
British children were given Battery A of the Public School Achieve¬ 
ment Test (an American test), they surpassed the United States norms 
by 18 months in computation, and by 15 months in problem solving 
(177, McGregor). Again, 5,000 sixth-grade children were tested on 
arithmetical skills. One-third of them had started arithmetic in the 
first grade, one-third in the second grade, one-third in the third grade. 
In 11 out of the 12 skills tested, the advantage was with those who 

started earliest (302, Washburne). 

Yet it would be a great mistake to think that an early start should 
mean early drill. The start in arithmetic should be like the start in 
reading, where such excellent results have been achieved. There 
should be free, interesting, and appealing situations with plenty of in¬ 
formal opportunities to think in relational terms about things that 
mean something to children. Just as the early start in reading is a 
chance, not to grind on a specialized skill, but to help children become 
readers; so the early start in arithmetic should be a chance to help 
them become persons increasingly capable of relational thinking. 

3. The Place and Value of Drill. During the twenty years or so 
between 1908 and about 1930, interest in the problem of drill was at 
its height. A great many investigations on the place and management 
of drill in arithmetic appeared. They dealt in much detail with such 
topics as the proper length of practice periods, the proper spacing of 
recesses, the effect of various techniques and procedures. On the whole 
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it has to be said that findings on most of these specific points were 
quite inconsistent and inconclusive. Nobody knows, for instance, just 
how long the ideal drill period should be under any given set of circum¬ 
stances or just how much time should elapse before the next period. 
The chief net outcome of this large body of work has been to estab¬ 
lish the fairly obvious fact that drill does produce learning. This may 
not, perhaps, seem so very remarkable. But in almost all these studies 
there was a striking limitation, which has considerable significance. 
Almost invariably they dealt with drill in the intermediate grades and 
high school, and almost invariably they had to do with the improve¬ 
ment of an ability already formed and not with its original formation. 
To put the point colloquially, they raised the question how well, but 
not the question how come (29, Brownell and Chazal). 

With increasing interest in and emphasis on the developmental view¬ 
point in mathematics, another set of questions has been raised in the 
research. What is the effect of premature drill? What happens when 
we drill on functions and abilities that are not adequately established? 
How do the effects of drill compare with those of other forms of learn¬ 
ing? Here some quite decisive answers have been forthcoming. Pre¬ 
mature drill makes for superficial verbalization, impeded understand¬ 
ing and insight, and paves the way for bad techniques and methods of 
work. This is exactly what Snoddy (269) found in the study already 
mentioned, which showed that in working for a complex and difficult 
motor coordination a person who pushes practice too soon and too hard 
may defeat himself entirely. The developmental attitude toward the 
problem of drill is the same in mathematics as in every other field. 

Computations and number combinations need above all to be under¬ 
stood, and the fact that adults seem to perform them automatically is 
no reason whatever for believing that children should learn them in 
this way (38, Buckingham). The idea that drill establishes an ability is 
basically faulty. The essence of the “drill theory,” which makes this 
process the staple kind of learning, is that a complex ability should be 
broken down into its components, that these should be learned by rote 
in isolation, that they should be learned in the form in which they will 
be used, and that they will then combine. It has been proved beyond 
the least doubt that, in practice, this gives very uncertain, inaccurate, 
and transient results (27, Brownell). The reason is that it is fallacious 
in every particular. The components must differentiate out before they 
can be significant. It is impossible to learn them well, apart from un¬ 
derstanding them. When any such thing is tried, what actually happens 
is bad and insecure learning. It is impossible to learn isolated compo- 
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nents in the form in which they will be used in the future, for they will 

e used in all sorts and kinds of ways. Remember here that one ob¬ 
stacle in problem solving is the unusability of routine computational 
echmques in new situations. Here again the only answer is under- 
s anding, which yields not fixed habits but flexible masteries. In gen¬ 
eral what happens in a premature drill situation is that the pupil 

learns, as he always must, in terms of his maturity level, and so in this 
case learns badly. 

4. Problem Solving. Problem solving is a special aspect of the 
conventionally organized teaching of mathematics. As an instrumen¬ 
tality for the development of relational thinking and insight it is open 
to the most serious objections, (a) The typical textbook problem is 
extremely artificial in content. The situation it presents is usually one 
very unlikely to occur in real life and in the practical use of mathe¬ 
matical thinking. (6) It is purely verbal, (c) It presents just the 
data needed for a solution, and no more, (d) It does not in itself ex¬ 
pose or penalize a wrong solution, as would, for instance, happen if a 
mistake were made in lining out a tennis court by using the theorem of 
Pythagoras, (e) It is very closely tied to some specific topic or proc¬ 
ess, e.g., the linear equation with one variable. All in all it seems le¬ 
gitimate to say that the typical verbal problem is no more than an ap¬ 
plication exercise of the puzzle type. It is not at all well designed to 
lead to a better understanding of the logic of relationships, or of the 
great significance of that logic in human life. 

That problem solving does not in fact help appreciably in the devel¬ 
opment of relational thinking is made perfectly clear from various in¬ 
vestigations of the actual performance of students. These studies re¬ 
veal enormous percentages of wrong solutions, very general ineptitude 
in handling problems, methods of attack that are often absolutely 
hopeless and seem to lack any kind of intelligent direction, and diflB- 
culties created by any variation from the actual wording of the text¬ 
book (194, Monroe). Various practical remedies for these weaknesses 
have been proposed and tried out. It is said that students should be 
taught to read problems more carefully and eflSciently, that study of 
technical terms should be emphasized, that students should be taught to 
begin the attack on any problem by classifying it according to its gen¬ 
eral type. Also a number of questionnaires have been prepared to help 
students in systematizing their approach to a problem; requiring them 
to write down what is given, what is to be proved, what connections and 

relationships are indicated, and so on. 

None of these procedures and devices are likely to do much good, be- 
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cause they deal only with the symptoms. The real trouble lies with 
the nature of the problems themselves. Relational thinking ought to 
be taught in actual life settings and situations. It is perfectly true 
that elementary-school pupils and high-school students will not be able 
to deal with all the relational content of such situations; for a great 
deal of complex mathematics is often involved. But they will be able 
to deal with some of it, and for the purposes of developmental teach¬ 
ing this is suflBcient. There are, for instance, many apparently simple 
life situations that involve differential equations, and these would be 
beyond the scope of the elementary student. But a great deal of clari¬ 
fication might be possible by making tabulations, graphs, trial-and- 
error formulae, and the like. It will be remembered that quite early 
in arithmetic the significance of the 10 group emerges, and this is quite 
proper even though the concept of a logarithm to the base 10 is still 
far in the future. It is precisely this grasp of a partial meaning that 
is valid so far but incomplete; and its progressive transformation, ex¬ 
tension, deepening, and clarification that is the essence of the develop¬ 
mental process. 

Evidently if problem solving is conceived along the line just indi¬ 
cated— i.e., as a reflective attack upon some feature of the relational 
content of a life situation—it ceases to be a special aspect of mathe¬ 
matics instruction and becomes the staple procedure, with drill and the 
direct study of processes, theorems, and so forth, as its supports. This 
is an exact reversal of the conventional order, in which the direct and 
often routine study of mathematical topics and drill on mathematical 
techniques are the staple, and work on puzzle problems the extra. 

PRACTICAL SIGNIFICANCE: III: TEACHING SITUATIONS 

As always in dealing with teaching-learning situations and proce¬ 
dures, the essential requirement is that they shall treat the contem¬ 
plated learning as an authentic developmental process. A great deal 
of the current discussions of how to teach mathematics turns on what 
are really questions of methodology. Shall it be taught as a separate 
subject, either at some levels or at all levels? Should it be organized 
on a basis of correlation, which would mean using problems and mate¬ 
rials from other school subjects, e.g., natural science or social science or 
perhaps the arts? Is what is called integration the proper answer? 
This would mean organizing comprehensive projects or activities, such 
as a classroom store or post office, with the mathematical content in¬ 
volved emphasized as one of the chief lines of learning. There is no 
doubt that excellent and effective teaching can be done under any one 
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of these plans, and each of them has its advantages and drawbacks. 
But to make a hard-and-fast choice between them as a matter of prin¬ 
ciple is a mistake. For the vital point always is to apply sound psycho¬ 
logical principles and to organize learning as a developmental process 
in close relation to the central developmental line of the whole pro¬ 
gram. In all the teaching of mathematics the constant emphasis 
should be upon relational thinking as a highly significant type of hu¬ 
man behavior. And while the question of what particular method to 
use is far from imimportant, the proper emphasis and the proper or¬ 
ganization can be achieved in many different ways. 

1. Context and Focus. Each separate job of learning must be or¬ 
ganized around a controlling focus that is integrated with the develop¬ 
mental line. Whether one is teaching the concept of number, the num¬ 
ber combinations, fractions, decimals, percentages, formulae, equations, 
geometrical theorems, graphs, or anything else, the essential thing is 
for the learner to understand. This is always the proper controlling 
focus, the point of emphasis. In this way all these separate topics be¬ 
come aspects or specific manifestations of relational thinking, and the 
study of them helps to promote the development of relational think¬ 
ing. Moreover the controlling focus needs to be set up in a significant, 
concrete, manageable context. In the various investigations on the 
teaching of mathematics it is often pointed out that a pattern of think¬ 
ing is best established by using varied situations instead of by many 
repetitions of the same situation. Here is one of those ideas that has 
a sound psychological basis and that is coming to be recognized as very 
important in many subject-matter fields. It is part of the pattern of 
effective teaching that we find emerging in educational thought and 
practice today, and it is very well exemplified in the teaching of mathe¬ 
matics. 

So much for general statements. A discussion of some concrete ex¬ 
amples will show what is involved in organizing teaching-learning sit¬ 
uations that have the desirable kind of focus and the desirable kind of 

context. 

Our first example is a fourth-grade “theme unit” in the area of arith¬ 
metic, the theme being; “Time measurement is a most useful device 
for promoting civilized cooperation on a large scale.” The unit was 
blocked out into four large topics. 

I. How the cave men told time 

1. The shadow on the rock 

2. The shadow clock 
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3. The rope clock 

4. The flower clock 

II. Clocks from long ago and now 

1. The sundial 

2. The water thief 

3. The time candle 

4. The sandglass 

5. Early mechanical clocks 

6. Clocks and pendulums 

7. Smaller clocks and watches 

8. Electricity and cloclcs 

III. How the world gets its time 

1. The causes of day and night 

2. The lines on the globe 

3. Setting the clocks 

4. Daylight saving time 

IV. The story of the calendar 

1. What the moon told men 

2. Calendar from long ago and now 

3. Calendar reform 

In developing this unit the teacher found it necessary to prepare and 
mimeograph a considerable amount of suitable reading material. 
There were simple discussions of what the pupils already knew; work- 
type readings in which articles were read to answer questions, prove 
statements, outline points, etc.; the preparation and presentation of 
reports; the planning of activities; the making of replicas of ancient 
timepieces such as shadow clocks, sundials, and water clocks; the col¬ 
oring of maps to show time zones; the solving of clock problems; the 
reading of timetables. In general there is no doubt that an admirable 
context was organized in this unit. The specific focalization on rela¬ 
tional thinking was perhaps not quite so marked as it might have been. 
However, there was developed an understanding of such terms and 
concepts as standard time, calendar reform, daylight time, pendulum, 
rotate, and time recording. And it is said that, '‘to some extent at least 
the pupils were led to regard arithmetic as something more than a dull 
subject^—^to regard it as a social institution devised by a man as an in¬ 
strument of precision” (249, Schaeffer). 

In the next two examples, the concentration on certain aspects of 
relational thinking was much more specific. In the first, six inter¬ 
related projects were organized as a context for the teaching of frac¬ 
tions, The first project was a candy sale for the purpose of raising 
money for the next project, which was a luncheon for the children's 
mothers. Next, baskets were prepared for two needy families. Then 
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there was a luncheon for the first grade. Then a quilt was made for 
a childrens hospital. Then a teachers’ luncheon was planned and 
served. The numerous problems involving fractions that came up as 
this work progressed—for instance in figuring recipes for various num¬ 
bers of people, or laying out the pattern of the quilt and cutting the 
material—were carefully analyzed and studied. They did not come 
up in any kind of simple-to-complex order, yet this had no adverse 
effect upon the learning. In fact, in a careful test given at the close 
of the undertaking, it was found that a superior mastery of the manip¬ 
ulation of fractions had been achieved. The setting was concrete and 
varied, which favored the comprehension of the relational concepts; 
and it was significant and important, which established desirable at¬ 
titudes toward mathematics (104, Harap and Mapes; 183, Mapes and 
Harap). 

A closely similar sequence of projects was organized for the teach¬ 
ing of decimals. In this case there were 13 activities, among which 
were school banking, keeping spelling records, making tooth powder, 
and making a garden. An instance will show how the study of deci¬ 
mals was brought in. A recipe for a quart of furniture polish was 
brought to class by the teacher. Thirty-seven pupils wanted to make 
4-ounce samples to take away. This was 148 ounces in all, which was 
found to be equal to 9.25 pints. The recipe first brought in was found to 
yield 32.75 ounces, so it had to be boosted 4.51 times. Very much 
better results were produced by this teaching pattern than are ob¬ 
tained by the conventional treatment. The children involved were the 
same who had carried out the projects on fractions a year previously. 
No further work on fractions had been done; but when a retest on 
these techniques and concepts was given, the score was 16 per cent 
above that obtained immediately at the end of the fractions projects 
(105, Harap and Mapes). Needless to say, this continued growth over 
a period of so-called “disuse” is extremely significant. It indicates that 
understandings were generated that became clearer and better estab¬ 
lished because of experiences far beyond those originally used in teach¬ 
ing. This is something that rarely happens, but that obviously often 

should. 

Two third-grade store proj ects offer an instructive contrast. 

As an exercise in social experience a “store” was set up in each, classroom un¬ 
der the direction of the teacher. A counter, shelves, and goods to be “bought” 
and “sold” were provided in each, and the pupils took turns in acting as clerks 
and customers. At this point, the identity stops. In the one classroom the 
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storekeeping was undertaken to stimulate the learning of the simple additions 
and subtractions and a few of the simple multiplications. In the other, it was 
undertaken to provide one of several means of practicing the meaningful ap¬ 
plications of the simple processes mentioned after they had been learned and 
understood by the pupils. In the one classroom, the arithmetic operations 
were engaged in as a kind of distracting activity that was insisted upon by the 
teacher as necessary for the other activities of storekeeping which possessed 
meaning; and when the teacher lessened her insistence the other activities 
went along quite as well without the arithmetic operations as with them. In 
the other classroom, the arithmetic operations were not divorced by the pupils 
from the other activities, but they were used to give them an exactness they 
did not otherwise possess. In both classrooms there was manifested consider¬ 
able interest in the experiences to be had, in the social situation presented, in 
the "social” arithmetic provided; but there was a difference in the character of 
the interest that was manifested (304, Wheat, pp. 85-86). 

This clearly shows that focalization must not be swamped by con¬ 
text, which can certainly happen. However it w^ould be dangerous to 
recommend the preteaching of processes later to be applied as a regular 
practice. No doubt the significant context contributed something even 
in this case, but it should do more than lend an “exactness” to the 
operations. What it should do is to bring an understanding of them, 
an insight into them. 

Far less ambitious undertakings than those described can provide 
excellent context and excellent focus, for it is always the psychological 
principles that are important rather than the outward aspect and de¬ 
tails of the scheme. The use of toy money, the taking of attendance, 
making daily recordings of temperature and of barometric readings, 
handling ticket sales, using bundles of small objects such as tickets, 
and so forth, all present opportunities for the development of relational 
insights in a setting of varied, concrete, and significant experience 
(200, Mursell, pp. 112-113). 

2. Socialization. The social factors of the situation should be or¬ 
ganized to contribute to and facilitate learning. This is altogether 
more feasible when the central emphasis is on understanding than 
when the main idea is to drill something into the pupils’ heads. It is 
from this standpoint that the preteaching of the arithmetic processes 
in the second of the two store projects mentioned above is most open 
to question. The purpose of good socialization is not merely to rein¬ 
force learnings already established or to demonstrate that what has 

been learned can really be used, but to help with the actual learning 
itself. 
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The course in pometry entitled The Nature of Proof that has al¬ 
ready been described is a splendid illustration of the use of a social 
situation for the purposes of learning. It will be remembered that the 
question of the structure of space was thrown out for discussion, that 
there was intensive and skillfully guided group thinking out of which 
basic organizing ideas were developed, that these were progressively 
clarified and defined, and that the final outcomes were recorded by 
the pupils in their books. Attention has been particularly called to 
the way in which the concept of parallels emerged and sharpened in 
this setting of group discussion. But such socialization is obviously 
impossible unless there is something meaningful to discuss, some prob¬ 
lem that really challenges group thinking. 

In one teaching situation problems of genuine concern to the pupils 
were set up. The work occurred during the war, and a typical prob¬ 
lem had to do with the purchase of war-savings stamps and bonds, the 
figuring of interest on them, and so forth. The problems were care¬ 
fully formulated. When they had been clearly stated, they were read 
aloud, and there was free conversational discussion. Different pos¬ 
sible methods of attack upon them were talked over and carefully 
considered, and decisions were reached about feasible methods before 
the problems were worked out for exact answers. During the 7 months 
in which this work went on there was a very marked increase in prob¬ 
lem-solving ability. Antagonism to problem solving was overcome to a 
considerable degree, and valuable attitudes of thrift and patriotism 
were encouraged (100, Hall). It should be noticed how very different 
this is from the usual formalized, artificial, limited problem solving so 
often found. 

Even in a much more restrictive situation the values of effective so¬ 
cialization are undeniably demonstrated. This was shown in the com¬ 
parative achievement of two equated sections in beginning algebra. 
In the experimental section the pupils looked on their books while the 
teacher read the problem. The equation was worked out in group dis¬ 
cussion. The pupils copied the steps either during or after formulation 
of the discussion. Then they proceeded to work out the solution. 
After everybody had done this, or after the elapse of a reasonable time, 
one of the pupils wrote his solution on the board. Each member of the 
group compared his work with the correct solution and drew a line 
under each error, making whatever correction was necessary and show¬ 
ing his neighbor that he had done so. Then the teacher asked whether 
there was any other way to solve the problem. If the answer was yes, 
the same steps were repeated once more. The control section was 
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taught in the conventional manner, each child doing as well as he 
could individually without the help of group discussion. It was found 
that the experimental section made very definitely greater improve¬ 
ment in problem-solving ability (13, Barton). 

One might say that in this last example we have a manageable but 
decidedly timid and limited use of socialization. The set sequence of 
steps, the routine of showing one’s neighbour what one had done must 
have been very restricting. The best kind of discussion is not likely 
to flourish under such rigidities. Still, the value and effectiveness of 
group thinking is so great that even here some of its benefits were 
reaped. Good socialization, like everything else in effective teaching, 
is fundamentally very simple, very natural, very straightforward. If 
one has something one wants to understand, a free though pertinent 
discussion will be an enormous help. That is the whole point. The 
reason why the social potential of the classroom is so meagerly used is 
because there is so much emphasis, not on understanding, but on rou¬ 
tine and mechanistic learning, where the only relevant social relation¬ 
ship is that of the more or less considerate giving and the more or less 
punctual and docile receiving of orders. 

3. Individualization. When teaching situations are organized for 
routine mass learning, a genuine solution of the problem of individual¬ 
ization is made virtually impossible. The class may be sectioned on 
some criterion into so-called homogeneous groups. But the difficulty 
is that a group that is homogeneous in one respect may still be as heter¬ 
ogeneous as ever in other respects that are equally important. And 
usually the only essential difference in the teaching is that the various 
groups move at different rates of speed in dealing with the routine 
processes that are set up. Or again, the scheme may even be carried 
to its logical completion by organizing separate instruction for each 
pupil. This can be done by providing suitable workbook material con¬ 
taining exercises that each child can do at his own speed, with the 
teacher supervising what are essentially individual study processes. 
Here, of course, the values of effective socialization are immediately 

lost. And once again it provides for nothing except differences in speed 
of work. 

When, on the contrary, the emphasis is upon the achievement of 
understanding, a hopeful attack upon the problem of individualization 
immediately becomes possible. Materials can be provided and situa¬ 
tions can be devised that allow the learner to work, not merely at his 

own speed, but also in his own way, which is by all means more impor¬ 
tant. 
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Let IK take, for example, the acquisition of the word “division.” In the 
midst their study of a group of eight, let us say, the teacher raises the ques¬ 
tion How many twos are there in eight?” No one knows, of course, and no 
one knows how to find out. The teacher sets down before the pupils a group 


******** 

or takes charge of the group of eight on a pupil’s desk, and demonstrates the 
arrangement into groups of twos: 

** ** ** ** 

The teacher now counts and has each pupil count the twos; “One, two, three, 
four. There are four twos in eight,” is the answer to which each arrives. As 
the pupils catch on to what is implied in the question and what the question 
requires, they each take over the activity of rearrangement of the group of 
eight into twos. The question may be asked orally, or in writing thus: 2) 8. 
In each case, the pupil finds the answer for himself and gives the answer he 
discovers. Next, similar questions are asked: “How many threes are there in 
twelve? How many twos are there in ten?” 3)12, 2)T0, etc., and for each 
question each pupil discovers and gives his own answer: “Four threes in 
twelve.” The point of the illustration thus far is that each pupil is learning 
the meaning of division. The exercises in division continue. With each exer¬ 
cise the meaning of division is added to, becomes clearer, becomes a more per¬ 
sonal possession. Finally, at some convenient time the teacher supphes the 
name: “We call this division” (304, Wheat, pp. 104-105). 


This suggests how a good balance between individual and group 
learning can be maintained by the use of suitable material. In teach¬ 
ing the meaning of whole numbers, for instance, it is well to have arti¬ 
cles of two kinds, some small enough for each individual pupil, some 
large enough for use in the front of the room. On the one hand such 
things as play pennies, cardboard tickets, bottle caps, or toothpicks, 
and on the other chairs, books, large envelopes, candy boxes, large 
clothespins, might be examples. With the small objects the pupil can 
do his own discovering, e.g., finding out how much is spent for a ball 
at 4 cents and a book at 9 cents. One might lay out the 2 groups of 
toy pennies, and then count from 1 to 13. Another might make a 
group of 10 and then a group of 3. Thus each could work at his own 
maturity level. For the class presentation of concepts, on the other 
hand, large objects can be used in the front of the room. For instance, 
a number chart can be built up in connection with bundles of clothes¬ 
pins. The pupils are shown that the bundle of 10 can be thought of as 
one 10 or 10 ones, that when we write 10 we consider it as one 10 because 
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we write the one but give it a new position, and put a zero in the one’s 
place (247, Sauble). 

Pupils, of course, need guidance in such individual manipulations. 
This is illustrated in the following procedure for teaching borrowing in 
subtraction (247, Sauble, p. 167). 

Social situation: Jane got on the street car with 4 dimes in her pocketbook. 
The carfare was 6^, which Jane put in the box. What did Jane have to ask 
the conductor to do for her so that she could put the 6^ in the box? 

Materials: Toy mone 5 '-—dimes and pennies. 

Method: Individual pupil manipulation. 

Teacher: Can you show the money Jane had in her pocketbook? 

(The pupils lay out 4 dimes.) 

Teacher: How much money is this? 

(Teacher writes 40^ on board.) 

Teacher: Let us suppose that the conductor changed one of Jane’s dimes 

to pennies. You may show how her money looked then. 

(On the board the teacher may change 40^ to look thus: 

4 04 

and the pupils may have on their desks 3 dimes and 10 pennies) 
Teacher: Can Jane put 6(^ in the box now? You may all take away 6 

pennies and put them in the comer of your desk. 

(On the board the teacher may complete the symbolic represen¬ 
tation: 

— 6 for fare 
3 4^ left. 

Teacher: Suppose Bob had 4 dimes and he owed Tom 13^. How would 

you write this in numbers? 

40 ^ 

- 13 «‘ 

Teacher: Tell what changing Bob would have to do before he could pay 

Tom what he owed him. 

Explanation: When Bob had 4 dimes he had enough money to pay out 1 

dime and 3 pennies, but he did not have it in the right coins. 
He had to change one coin worth 10 cents into 10 peimies. 

Individualization is made practicable by the use of such devices, but 
it actually depends upon something that goes below them. This is a 
constant emphasis on understanding and insight rather than on uni¬ 
form routines. Here is the reason why it can be effectively achieved 
without any given set of procedures, and why it often appears at its 
best in active group discussion and thinking. The geometry course on 
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The Nature of Proof again furnishes a first-rate instance. It will be 
remembered that 21 theorems were developed by the whole group, but 
that individuals developed many others as well. Some of them for 
instance, became interested in inequalities in their study of the isos¬ 
celes triangle. They examined the relation between angles opposite 
unequal sides of a triangle. This finally led to the formulation of the 
theorem: “If two sides of a triangle are unequal, the angle opposite 
the larger is greater than the angle opposite the smaller.” 

4. Evaluation. Here as everywhere, evaluation properly under¬ 
stood is part of learning and part of teaching, and not a separate 
process. A good test can nearly always be transposed into good teach¬ 
ing material, and vice versa. And this is possible enough so long as 
the emphasis is always upon understanding and insight. 

For instance, it is always important both for the learners and the 
teacher to grasp the reasons, i.e., the faulty understandings and wrong 
methods, that lie behind errors. To do this usually requires a com¬ 
bination of observation and interview that may be set up as a distinct 
stocktaking process, or that may go on in the regular sequence of 
teaching. The problem of finding the cost per pound of frozen lima 
beans when a 12-ounce package cost 27^ was set up, and in one class 
the following wrong procedures were used: 


U) 27 1 



( 2 ) _2 
12)27 

3 

2 X 16 = 32 

+ 3 

35 



The first pupil said: “I changed the fractions. Isn’t 36 the right an¬ 
swer?” He was confused because he had obtained the right answer 
by this method before. The second pupil said: “You add the re¬ 
mainder.” The third pupil said: “You times it, don’t you?” he did 
not even see that a pound must cost more than a fraction of a pound 
(206, p. 142). 

For evaluating the pupil’s ability to understand the usefulness of a 
computational process one might set up a question like this: “If you 
know how many baby chicks Mr. Allen bought and how many have 
died, how can you find the number he has left?” Or one may ask 
children to state problems that use multiplication, division, etc. For 
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evaluating understanding of the relationship of one process to another 
one might ask the children to show how to check a multiplication ex¬ 
ercise by dividing, and to tell why the check works. For evaluating 
understanding of fractions one may show pictures of circles divided 
into various segments, and with segments shaded in various ways; and 
ask'which represents one-third, two-thirds, three-quarters, etc. It is 
clear that such procedures and devices, though suggested for testing, 
can readily be transposed into teaching procedures (206, p. 142). 

The above suggestions refer particularly to elementary-school work. 
But at the higher levels, also, the same constant emphasis on under¬ 
standing and insight should prevail, and the same close relationship 
between evaluation and teaching is manifest. Thus the erroneous 
work of students, such as wrongly developed proofs or wrongly chosen 
processes, can often be used to good advantage both in teaching and 
in evaluation. Or again, it may be important to ascertain whether 
students realize the economy resulting from new patterns of organiza¬ 
tion such as logarithms or the binomial theorem, or from such a gen¬ 
eral principle as continuity. This calls for observation and discussion, 
since it cannot be done by automatic objective testing. Nevertheless, 
devices for objective measurement have their uses. But if they are to 
get at thought processes rather than eliciting memoriter responses the 
conventional textbook wordings and symbols should be modified; and 
when operations are called for, their relationship to principles should 
be explicitly asked (109, Hartung and Fawcett). 

Evaluation should always be thought of as a process that helps the 
learner to grow in relational thinking by becoming aware of what he 
is doing and why, of the extent to which he is succeeding and failing 
and why. It certainly includes testing, as such. But a test should 
be a stocktaking, a looking before and after, a pulling together of the 
process of evaluating that goes on all the time in teaching. 

In closing, attention may be called to the striking similarity between 
this emerging pattern of instruction in mathematics and present-day 
conceptions of teaching in the field of the language arts. In both there 
is a core of evolving understanding and insight brought into many- 
sided relationships with the concerns of life. This determines the 
whole shape and sequence of the program, and the line of attack upon 
all special problems. The teaching situations, too, are in both cases 
microcosms of the program as a whole. Again and again similar rec¬ 
ommendations are made as to procedures to be used and to be avoided. 
It is clear that the same basic developmental principles are being rec- 
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ognized and put into effect in both fields so that workers in one can 

learn much from the practices and ideas that are being worked out in 
the other. 

Suggestions for Further Reading 

1. W. A. Brownell, “Psychological Considerations in the Learning and Teach¬ 
ing of Arithmetic,” National Council of Teachers of Mathematics, 10th Yearbook, 
1935, pp, 1-31. An excellent discussion of the psychological assumptions back of 
various teaching plans. 

2. Harold P. Fawcett, “The Nature of Proof,” National Council of Teachers of 
Mathematics, IZth Yearbook, 1938. An account of a remarkable and suggestive 
enterprise in reorganizing the teaching of geometry, 

3. Herbert Russell Hamley, “Relational and Functional Thinking in Mathe¬ 
matics,” National Council of Teachers of Mathematics, 0th Yearbook, 1934, 
Mathematics teaching as centering on the central thought processes embodied in 
the subject, 

4. Gertrude Hildreth, Learning the Three R^s, Educational Publishers, Inc., 
Minneapolis (rev. ed.), 1947, Chap. 23, “Arithmetic.” Chap. 24, “Objectives and 
Practices in Arithmetic.” Chap. 25, “Arithmetic Sequences through the Grades.” 
Chap. 26, “Improving Problem Solving.” A good comprehensive account of mod¬ 
em practices, some undoubtedly consistent with developmental concepts, some 
doubtfully so if at all. 

5. James L. Mursell, The Psychology of Secondary School Teaching, W. W. 
Norton & Company, New York (rev. ed.), 1939. Chap. 7, “How to Teach Prob¬ 
lematic and Analytic Thinking.” Brings together and interprets much research 

on the subject. 

6. Raleigh Schorling, “Trends in Junior High School Mathematics,” Mathe¬ 
matics Teacher, 1942, Vol. 35, pp. 339-343. The title well describes the content. 

7. C. L. Thiele, “The Mathematical Viewpoint Applied to the Teaching of 
Elementary Arithmetic,” National Council of Teachers of Mathematics, lOt/i 
Yearbook, 1935, pp. 212-233. Arithmetic instruction centering on understanding. 

Suggestions for Discussion and Study 

1. Make a detailed comparison between developmental teaching in mathe¬ 
matics and in the language arts, bringing out similarities and differences. 

2. Why do you think that “life situations” are so little used or even referred 

to in conventional mathematics instruction? u u * 

3. Would you agree that the general outcome of this chapter might be that 

mathematics should be regarded as a “cultural” subject rather than a “skill” sub- 

^ 4. Would a constant emphasis on understanding mean either “covering or 

actually learning less arithmetic by the sixth grade? -v, . 

5. From your own experiences and those of others would you judge that the 

frequent negative reactions to mathematics are due to faUures to understan 

Would an emphasis on understanding tend to do away with them? 

6. How would a good capacity for relational thinking tend to help a person 
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establish the right emotional reactions to social and personal problems? Can you 
name specific life issues where it would help in this way, and show just how? 

7. If we emphasize understanding in the teaching of mathematics, is this the 
same as saying that mathematics ought to be taught to train the mind? 

8. Why does pure drill fail to establish effective differentiations and integra¬ 
tions? Would it be likely to produce accuracy and precision? 

9. Just how important is it, in computation or problem solving, to get the 
right answer? Is there anything that is of greater importance? 

10. Show as far as you can that the same mental processes are involved in be¬ 
ginning arithmetic and in higher mathematics. What implications has this for 
teaching? 



CHAPTER 8 


THE DEVELOPMENT OF OBJECTIVE THINKING 

OBJECTIVE THINKING 

A third identifiable aspect of human mental development is growth 
in objective thinking. The term objective thinking is used to mean 
thinking of and dealing with things as they are, without personal bias 
or purposive interpretations. Here as everywhere, the word thinking 
must not be understood in a narrowly intellectualistic sense. The ob¬ 
jective attitude of mind involves both feeling and action. It means 
recognizing and dealing with realities as they actually are, rather than 
as we might wish them to be, and acting in the light of this recogni¬ 
tion. Furthermore what is here called objective thinking certainly 
cannot be sharply distinguished from relational thinking, and it has 
profound and far-reaching social aspects and implications. But it is 
sufficiently distinct to constitute a manageable developmental gradient. 

Objective thinking is the substance of natural science. As all dis¬ 
cussions of scientific method make abundantly clear, the essence of 
science is not a collection of information or a body of specialized re¬ 
search techniques, but an attitude of mind, a way of thinking, feeling, 
and acting. This way of thinking, feeling, and acting is very far from 
being universal in the affairs of man. In human history the objective 
point of view has not always, or even usually, predominated. Man’s 
actions and feelings have always been and still are greatly affected 
by slogans, shibboleths, animistic and magical conceptions, and the 
belief that events either actually are subservient to human purpose or 
can easily be made so by incantations, charms, and words of power. 
The scientific attitude of mind, which is far more fundamental than 
any of the scientifice techniques, has established itself only through 
long and often bitter struggle. Even today nonscientific ways of 
thinking about, explaining, feeling about, and trying to deal with 
events are very widespread. Many adults are dominated by super¬ 
stitions, beliefs in charms and luck, and the like; and even the very 
word “scientific” has come to be used as a quasi-magical term to be 
conjured with rather than understood. Children, too, are by no means 

224 
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consistently objective in their thinking about and dealing with events 
and facts, though on the other hand they are not purely subjective in 
their outlook, as has been claimed. The objective attitude, of course, 
is always present to some extent in every human creature; for other¬ 
wise he would come into destructive conflict with the environment and 
be blotted out. It is not something artificial, something essentially 
foreign to human nature that has to be deliberately fabricated, as it 
were. But if it is to develop into an effective influence in living, its 
growth needs to be deliberately cultivated; and this is the business of 
education. 

Growth in objective thinking, indeed, should be one of the chief 
concerns of education because of its enormous importance. A great 
and complex technological civilization cannot either be produced or 
maintained simply by the labors of groups of specialists and inventors 
who create wonderful machines and devices. Without a wide diffu¬ 
sion of the scientific temper and scientific enlightenment all these 
labors go for nothing. When a man follows the regime prescribed by 
a good doctor, when he puts oil in the crank case of his car, when he 
treats a breakdown of this same car by taking it to a garage instead 
of giving it a beating or muttering a spell, he is acting in terms of the 
scientific outlook—in terms of scientific thinking. We take such things 
so much for granted that it is a shock to see what primitive people 
will do with a complex piece of equipment. But we ourselves often 
fail to exemplify the spirit of science in our feelings and our deeds. 
Discussions of flood control or of land conservation, for instance, often 
go on in anything but an objective temper. There is no doubt what¬ 
ever that objective thinking on the highest possible level is crucially 
important for the advance of civilization. 

Also the capacity to deal with realities as such has tremendous im¬ 
portance from the standpoint of mental health and stability. In the 
opening chapter of this book personal maturity was defined as an 
ability to face and cope with facts and to meet untoward circum¬ 
stances with a minimum of disturbance. The tendency to dodge re- 
ahty, or to be upset when events will not go as we wish, is one of the 
chief symptoms of immaturity, of maladjustment, of childishness. The 

mature and well-balanced human being is one who thinks, feels, and 
acts objectively. 

outstanding doctrines of modern educational thought is 
^at the business of the school is to produce socially effective persons. 
This IS sometimes thought to mean that subject matter is of secondary 
importance and that the chief emphasis should lie on organizing so- 
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cially significant situations and undertakings. In our opening chapter 
this doctrine was criticized in general. Its weakness becomes even 
more striking in this particular connection, for without maturity in 
objective thinking no one can be socially effective or emotionally 
stable. And to foster just such maturity is the particular (though not 
the sole or exclusive) job of science education. We must, however, be 
careful to understand just what this implies, and specifically to avoid 
two great mistakes in interpretation. It certainly does not mean that 
the main concern of instruction in science should be to teach masses 
of facts or specialized techniques for their own sake. Nor does it mean 
that the main concern of science education should be merely to teach 
useful knowledge—how to fix a lighting circuit, how to free stopped 
plumbing, how to choose antiseptic for a cut, and so forth. Yet science 
instruction cannot brush away the great scientific achievements—^the 
facts, the discoveries, the techniques; and also it must keep close to 
the real issues of everyday living. The answer is that it must use 
materials—facts, knowledge, techniques, interpretations, insights—and 
significant and meaningful situations so as to foster, promote, and de¬ 
velop a prevailing attitude of mind, a prevailing outlook upon life, a 
prevailing way of thinking. This is what science as a subdivision of 
curricular subject matter ought to mean; and that, when so under¬ 
stood, it is essential for the development of socially effective and emo¬ 
tionally mature human beings is certain beyond any doubt. 

THE DEVELOPMENT OF OBJECTIVE THINKING: 

BASIC PSYCHOLOGY 

Here, as with growth in linguistic capacity and relational thinking, 
all the characteristics of the developmental process appear. It is these 
that must control instructional practice. 

1. Its Continuity. What seems about the best way of getting a 
clear, comprehensive, and reasonably authoritative idea of the mean¬ 
ing of objective thinking is to go to the most competent writers on 
scientific method and make a synthesis of their views on the subject. 
This has been done, and the results are summarized as follows: First, 
scientific method involves a recognition of universal cause-and-effect 
relationships. This renders untenable (a) superstitious beliefs in gen¬ 
eral, e.g., beliefs in happenings as “signs” of “good luck” or “bad luck,” 
in charms, and so forth; (b) the acceptance of “inexplicable mysteries”; 
(c) the “beats all” attitude of mind, commonly revealed in too ready 
credulity or the tendency to magnify the importance of coincidence. 
Second, scientific method involves sensitive curiosity concerning the 
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reasons for happenings. This goes along with ideals of (a) careful 
and accurate observation, or equally careful and accurate use of perti¬ 
nent data previously collected by others; (6) patience and thorough¬ 
ness in the collection of data; (c) persistence in the search for ade¬ 
quate explanation. Third, scientific method involves the habit of 
delayed response, of holding views tentatively, of willingness to alter 
them with reference to the matter in hand and the facts that may be 
revealed. Fourth, scientific method involves the habit of weighing 
evidence with respect to its pertinence, its soundness, and its ade¬ 
quacy. Fifth, scientific method involves respect for another’s point of 
view, openness of mind, willingness to be convinced by evidence (60, 
Curtis). 

It will be noticed that in this summary statement the word “habit” 
is used several times. No doubt present-day psychologists might 
think it objectionable, but this should not concern us too much, for 
the meaning is very clear. What we have here is a picture of objective 
thinking in its mature manifestations. It is this type of thinking that 
is the essential characteristic—one might almost say the essential 
mental equipment—of the scientist. It is the basis of all his tech¬ 
niques, explanations, and procedures. A point often made nowadays 
in connection with science instruction in the schools is that it should 
be for the “consumer.” If this means that the immediate job is not to 
train specialized scientists, it is perfectly true. If it means that the 
job should be to present utility science, smatter science, and nothing 
else, it is disastrously false. The organized content of science, its dis¬ 
coveries, findings, interpretations, and techniques are of vital educa¬ 
tional importance. But not for their own sake. They are important 
because they are the tangible and actual substance of objective think¬ 
ing, and objective thinking can only be developed by coming to under¬ 
stand them. This, however, is far from implying that they should be 
stuffed into people’s heads by pressure and routine memorization and 
practice. To see what really is implied, it is necessary to consider the 
evolution of scientific thinking to its highest levels as a continuum in 
the individual life. 

Even from the time of birth the child is vitally concerned with his 
physical environment. He is compelled by nature to orient himself to 
it. Thus, in effect, he experiments with it and little by little learns 
how to deal with it. Here are the beginnings of the scientific attitude, 
the beginnings of objective thinking. With the child, however, such 
objectivity is spotty and uncertain. If we show him how water spills 
out of a full glass when a pebble is dropped in, he may explain it quite 
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correctly as due to displacement. But the very next moment he tells 
us that the clouds stay up because they are hooked to the sky or that 
there are waves^ because God made them (214, Oakes). The child is 
more hasty in his explanations than the adult, less inclined to stick to 
objective facts, more apt to accept mythological or animistic or merely 
crazy accounts of things, less inhibited in his notions (150, Jersild); 
although at the same time it must be said that few adults are models 
of objective consistency and caution at all times! Moreover the path¬ 
way that the child must tread toward better objective thinking is far 
from smooth or easy. The adults around him tend to make difficulties. 
He is prevented from touching, handling, exploring this and that be¬ 
cause he might break it or because it is "too messy.” And there is 
rarely any considered plan for seeing to it that he has an adequate 
and varied range of objective contacts and experiences and of oppor¬ 
tunities to manipulate and deal with all kinds of objects and situations. 

Yet such simple though often disconcerting doings have the same 
role in the experience of the child as an intricate laboratory experi¬ 
ment in the experience of a research worker. They are voyages of 
discovery into the realities around him. They are his means of growth 
in objective understanding. Of course any normal child growing up 
without much guidance is bound to develop a tolerable objective ori¬ 
entation, or he would kill himself. But when he lacks a sufficient range 
of opportunities and tends to be prevented from what is to him normal 
experimentation, that development is bound to be limited. 

As has been said: 

If it were possible to plot for a given period the profile of growth of an in¬ 
dividual child in his understanding of the en\dronment, the teacher would find 
that the pupil had not grown equally in respect to all aspects of his environ¬ 
ment. Because of interest, attitude, individual enterprise, accessibility of 
material, special aptitude, or some other factor, he would be found to have 
pursued certain aspects (such as weather, electricity, or stars) more than he 
had others (121, Henry, p. 75). 

From this it is inferred that early experiences having to do with 
science should include a very wide sweep of contacts and concerns. 
These specifically should have to do with the astronomical universe, 
the earth (its origin, the formation of mountains, erosion, prehistoric 
life, and so forth), the conditions necessary for life, living things, 
physical and chemical phenomena, man’s attempt to control the en¬ 
vironment, and major areas of social need such as health, economics, 
and safety. However the point is not to organize a program of science 
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education that will merely be comprehensive, encyclopedic, cover a 
great deal of ground, or be “well rounded” on some vague criterion. 
What we have to try to do is to bring to bear a sufficient range of 
positive influences so that the evolution of scientific-mindedness and 
objective thinking will not be impeded, and so that it will grow in 
consistency, depth, effectiveness, and discrimination. For it is the in¬ 
evitable tendency to deal with things as things, to think and feel and 
act objectively, that is the psychological origin of science. Children, 
like adults, tend to think at times in terms of mysticism, animism, and 
magic. These processes are not irrational. When a child says that 
the clouds are hooked to the sky, or when a primitive adult says that 
avalanches are caused by snow demons, these may be the best expla¬ 
nations they can give in view of the data at their disposal and their level 
of mental maturity; or they may have some of the aspects of works of 
art. The point, however, is that they are not objective. This does not 
mean that such ways of responding and thinking should be extirpated 
from the human mind. Fantasy and daydreaming are among the 
origins of artistic creation. Artistic creation has very great con¬ 
structive values but it is not typical objective thinking; although as 
we shall see later it is vitally and interestingly related to it, so that 
science properly understood is the friend and not the foe of art. The 
point is, however, to promote the development of the capacity for con¬ 
sistent and adequate objective thinking when and as it is required, to 
avoid obstacles and limitations, to provide favorable influences. And 
this development is a continuous evolution from the child’s first re¬ 
sponses to the things around him to the mature mental processes of 
the scientist (138, Huang). 

2. Setting. Here as everywhere else, if we want a sound and vigor¬ 
ous development, it must go on in a dynamic and purposive setting. 
Objective thinking, like all other basic modes of human response, 
evolves in and through patterns of activity related to life and its con¬ 
cerns. The function of the adult and of planning is to give the child 
all possible chances and all possible encouragement to use his growing 
powers of response, of action, of thought to create in himself the capac¬ 
ity for discriminating and effective objective thinking. 

The little child on the preschool level needs abundant chances to 
manipulate, experiment, explore, play with, and work with physical 
objects, materials, and devices. Many such chances just happen along 
in the ordinary course of events, and the child should have freedom to 
use them with a minimum of restrictions and negations. Many others 
need to be deliberately organized. For instance, some experiences and 
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activities connected with water that have been suggested include wash¬ 
ing and wringing doll clothes, playing with soap bubbles, pouring from 
one jar into another, playing with boats and floating objects, seeing 
waterwheels working, using a siphon, seeing water freeze and ice and 
snow melt, watching water evaporate on roofs and sidewalks, watering 
plants. The older child of primary-school age should have a range 
of experiences and opportunities to experiment and work with friction, 
magnetism, inertia, static electricity, simple electric circuits and bat¬ 
teries, snow, ice, water, steam, melting, boiling, freezing, evaporation, 
condensation conditions needed by living things, seasonal changes, 
simple equipment such as mirrors, magnifying glasses, magnets, sim¬ 
ple tools and machines such as blocks and wagons. Later on the set¬ 
ting should favor and highlight more sharply defined and complex 
experiences, such as ascertaining the relative hardness of granite and 
sandstone, or finding out whether a magnet will pick up copper filings 
(121, Henry). It cannot be emphasized too strongly that the business 
of elementary-science teaching is not to stock the child’s memory with 
facts and verbalizations. Rather it is to promote and foster the devel¬ 
opment of his natural objective orientation and way of thinking by an 
abundance of varied and dynamic experiences and activities. 

One may be confident that such dealings with objective reality, if 
they are within the range of his maturity, will be found appealing and 
significant. Children’s preferences for elementary-science books have 
been investigated, and the findings bear upon this point. It was found 
that their choices among such books were not much affected by color 
and design. Many children objected to the devices of personification 
used by some authors, to gushing introductions, to artificial dialogues 
with an adult. What the children liked was content, and informative 
content at that. It was also found that children would tackle books 
with a wide range of reading difficulty and would readily dip into 
books above or below their reading level if they wanted to get the in¬ 
formation contained therein (306, Williams). These conclusions are 
significant. They bring us back once more to the topic of interest, 
which has already been discussed in other connections. Always the 
business of the teacher is not to dress up material to make it interesting, 
but to organize it in such a way that its intrinsic interest will become ef¬ 
fective. Science material and science experiences of the type just indi¬ 
cated have in fact a potent interest and appeal for children. The psy¬ 
chology of an earlier day might have explained this by saying that it 
evokes the instinct of curiosity. We, of course, have abandoned the 
whole notion of faculties, including that of curiosity. But although 
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that notion is in many respects misleading and limiting, it contains an 
element of truth. Objective dealing with the world and objective think¬ 
ing are indeed fundamental aspects of human mental life and behavior. 
They can be evoked very readily by suitable dynamic situations, and 
these provide the setting in which its development takes place. 

3. Developmental Change. The nature of the process of change 
on which development in objective thinking depends is well exemplified 
in growth in the understanding of terms and concepts in physical geog¬ 
raphy. (a) The child is able first to identify and deal confidently with 
such terms and concepts as hay, cape, island, or peninsula in only one 
situation, for instance on a sand-table model. Then he can recognize 
them on a simple map. Then he becomes able to use them correctly 
and in a meaningful manner in written discourse or exposition. In 
other words, such terms and concepts progressively differentiate out. 
ib) The concepts acquire meanings that become both more and more 
specific and more and more interrelated. The term west coast, for in¬ 
stance, comes to mean something more than merely “Pacific coast”; 
the term native comes to mean not merely a “colored person,” but a 
human being indigenous to a country; the term trade ceases to mean 
merely “barter” and comes to mean the buying and selling of goods. 
Here we see better integrations establishing themselves along with bet¬ 
ter differentiations, (c) The meanings of concepts and ideas become 
more exact. Thus the word continent first merely stands for a body 
of land, then it becomes “a large body of land,” then it carries associa¬ 
tions with the largest and smallest continents, the number of conti¬ 
nents, and finally arises the idea of many nations inhabiting a conti¬ 
nent. Here we have the characteristic developmental process of 
emerging precision, which is also exemplified in the progressive reduc¬ 
tion of misinterpretations in connection with such terms as belt of is¬ 
lands, coal fields, or raw materials. All this, clearly, is a thoroughly 
typical developmental sequence of progressive differentiation, integra¬ 
tion, and improved precision. 

The reader will readily see that another characteristic aspect of men¬ 
tal growth is also involved, namely the increasing ability to use ab¬ 
stractions and symbols. But this is played up even more strikingly in 
the further development of geographic understanding that is required 
in the interpretation of maps. It is known that children in the upper 
grades and students in high school are by no means efficient in dealing 
with maps. In one investigation fourth- and fifth-grade pupils were 
given a test in which they were required to explain map symbols for 
the latitude and longitude of designated places, for directions, areas, 
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population densities, and so forth, and to interpret the various colors 
and lines used. The percentages of pupils making scores good enough 
to indicate that for them maps would be helpful or meaningful devices 
were quite small. The author of the study recommends “pedagogically 
suitable maps,” whatever they may be, and also emphasis on map read¬ 
ing. But what is really required is a long-term development of objec¬ 
tive thinking of this particular kind, so that pupils can really grasp 
and deal with the very precise abstractions embodied in maps (66, Esk¬ 
ridge; 136, Howe). 

A similar pattern of development has been demonstrated in connec¬ 
tion with understanding the generalizations of physical science. In 
various elementary-school courses in science a number of concepts were 
set up as focal points for the organization of material. Careful tests 
were given to ascertain whether the children simply memorized the 
concepts or, on the contrary, reached a genuine understanding of them. 
It was found that the latter unquestionably took place, although in¬ 
sight did not arrive complete in a flash. One of the generalizations 
used was: “The sun is the chief source of energy for the earth.” Chil¬ 
dren on various grade levels had studied this concept in its applications 
to a great many different kinds of situations and materials. As part of 
one of the tests it was pointed out to them that plants tend to turn to¬ 
ward the light. This, of course, is one important exemplification of the 
generalization just stated; but the connection had never been pointed 
out to the children, and the situation had never been used in teaching. 
They were asked to give what explanations they could. A typical first- 
grade answer was: “Plants turn to the window to get light because 
light makes them strong.” A typical third-grade answer was: “In the 
dark plants would lose all of the food material and then get yellow and 
die.” A typical sixth-grade answer was: “The chlorophyll in the leaves 
acts as a machine and through the energy of the sun makes food that 
is stored in the stem and leaves of the plant.” Here again is a very typ¬ 
ical growth sequence, in which key points differentiate out, wider con¬ 
nections are perceived, and increasingly precise interpretations arise 

(110, Haupt). 

The vital point always is to understand that the most complex and 
technical of scientific methods and interpretations are precisely devel¬ 
opmental outcomes of this kind. They are ways of dealing with objec¬ 
tive phenomena that have emerged, evolved, and become precise. They 
depend wholly upon differentiation, integration, emerging precision, 
and increasing grasp of abstractions. This is the nature of the change 
that must be inaugurated and guided. The central emphasis in sci- 
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ence instruction should not be on the accumulation of information or 
the establishment of fixed habitual skills or the teaching of the so- 
called fundamentals. As has been very truly said, the way to start 
botany is not with cell structure, but with finding, collecting, cultivat¬ 
ing, classifying, and working and experimenting with actual plants; 
and the way to start zoology is not with mitosis, cell structure, and the 
progression from simpler to higher forms, but with animals and their 
needs, their habits, and their characteristics (150, Jersild). For the 
technical aspects of science are not the beginnings of growth, but its 
higher levels. 

PRACTICAL SIGNIFICANCE: I: THE PROGRAM 

OF SCIENCE EDUCATION 

1. The Developmental Line. For a good many years now, leaders 
in science education have been working to define and organize a prac¬ 
ticable developmental line precisely in terms of objective thinking. In 
one of the earliest comprehensive statements in which this emphasis 
appears, the objectives of science education are formulated as the un¬ 
derstanding of 38 basic scientific concepts and generalizations. Some 
examples of these concepts and generalizations are as follows: “The 
sun is the chief source of energy for the earth”; “The evolution of the 
earth has come about through natural forces”; “Distances in space 
seem extremely vast when compared to distances on the earth”; “There 
are fewer than 100 chemical elements”; “Liquid or gas pressure is 
exerted equally in all directions”; “Electricity is a form of energy that 
results from disturbing the position or the regular paths of electrons.” 
The idea is that in the sequence of science education, from the primary 
grades onwards, these generalizations shall be grasped with more and 
more completeness and maturity. Some of them would not appear at 
all on the lower levels, while others would. A given concept would 
not be set up as a self-contained lesson or unit at a certain level for 
the sake of having it taught, learned, and retained from then on. It 
would, on the contrary, recur again and again in new settings, with 
different related material, and in more comprehensive and abstract 
forms. This is quite different from the conventional topical organiza¬ 
tion of science instruction, which depends on assimilation and reten¬ 
tion. It is, in fact, a good instance of the kind of developmental or¬ 
ganization that we have already found represented in the teaching of 
language and mathematics (206, Chap. 4). 

This recommendation has had very considerable influence and it has 
been translated into teaching materials and procedures. Some criti- 
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cisms of it have arisen, (a) The emphasis on concepts and generali¬ 
zations seems rather to slight attitudes, appreciations, techniques, and 
so forth, although these no doubt can be brought in. (6) A more seri¬ 
ous criticism is that something resembling a concept can be learned 
simply as a verbalization and can be taught in as routine a manner as 
any purely topical unit. Still, the intention undoubtedly was to or¬ 
ganize science teaching about objective thinking, and by means of the 

list of concepts and principles to define exactly what objective think¬ 
ing is. 

In another and much later formulation of the same general order, 
the controlling objectives of science education are as follows: 

1. Ability to discover problem situations. 2. Ability to delimit problems 
into workable and procedural proportions. 3. Ability to develop critical hy¬ 
potheses. 4. Ability to secure expeditiously relevant, authoritative reference 
data. 5. Ability to secure experimental or observational data critically and 
expeditiously. 6. Recognition of authority in any field. 7. Ability to work co¬ 
operatively. 8. Ability to recognize personal bias and to consider it in making 
judgments. 9. Disposition to allow ascertainable facts to speak louder than 
prejudice. 10. Ability to communicate effectively and accurately. 11. Recog¬ 
nition of limitations of both data and conclusions. 12. Willingness to reopen 
issues if any new data are available. 13. Recognition of approximate nature 
of truth. 14. An explicit understanding of major aspects of the “scientific 
method.” 15. Recognition of applicability of scientific methods to many non- 
scientific problems. 16. Recognition of essential synonymity of scientific and 
democratic procedures. 17. Recognition of necessity for planning on complex 
issues. 18. Recognition of universality of cause-and-effect relationships. 
19. Aggressive interest and ability in determining causation even in complex 
and controversial fields. 20. Critical understanding of differences in several his¬ 
torical and contemporary conceptions of truth and methods of formal inquiry: 
scientific method, magic, supernaturalism, reason, observation, experimenta¬ 
tion in discrete areas, trial-and-error discovery, scientific planning, and prag¬ 
matism. 21. Faith and allegiance to the scientific method as against narrow, 
piecemeal understandings of it or awe-inspiring, glamorous, “almost magical” 
conceptions of science and professional scientists. 22. Recognition of limita¬ 
tions of scientific methods particularly when applied to areas where control is 
difficult and where contingencies and imponderables are numerous. 23. Under¬ 
standing that, although science may determine which of alternative defined 
goods or bads are most conducive to the outcomes specified in the definitions, 
science itself cannot determine a philosophy; but that moral codes depend 
upon ethical considerations that are, in part, of a different order from science 

(40, Burnett, p. 249). 

This clearly is a broader formulation than the one just considered, 
but it is in the same vein. The author’s intention was to define “scien- 
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tific-mindedness” specifically enough so that one would know how to 
set about the practical job of developing it in teaching. In other words, 
what he has presented is another account of what is meant by objective 
thinking. The actual working structure of the science program would 
be organized about these 23 ideas. They might from time to time be 
explicitly stated in verbal form, or they might from time to time 
emerge out of class discussions. But all the experiences, endeavors, 
projects, and specific learnings would be selected to feature them in 
many ways and in many situations, and everything would be geared 
for the sake of bringing about an evolving understanding of them. 

Yet another and still later statement of the same type presents the 
working objectives of the science program as follows (121, Henry, p. 
28): 

A. Functional fn/ormaiion or facts about such matters as: 1. Our universe— 
earth, sun, moon, stars, weather, and climate. 2. Living things—plants and 
animals. 3. The human body—^structure, functions, and care. 4. The nature 
of matter—elements, compounds, mixtures, chemical change, physical change, 
solids, liquids, gases. 5. Energy—sources and types of energy, machines. 
6. Contributions of science to the life of our times—radio, telephone, telegraph, 
electric lights, motion pictures, household appliances, and air lanes. 

B. Functional concepts, such as: 1. Space is vast. 2. The earth is very old. 
3. All life has evolved from simpler forms. 4. All matter is probably electrical 
in structure. 

C. Functional understanding of principles, such as: 1. All living things re¬ 
produce their kind. 2. Changes in the seasons and differences in weather and 
climate depend largely upon the relationship of the earth to the sun. 3. En¬ 
ergy can be changed from one form to another. 4. All matter is composed of 
single elements or combinations of elements. 5. Living things in a given en¬ 
vironment or locality are mutually interdependent. 

D. Instrumental skills, such as ability to: 1. Read science content with un¬ 
derstanding and satisfaction. 2. Perform fundamental operations with reason¬ 
able accuracy. 3. Perform simple manipulatory activities with scientific equip¬ 
ment. 4. Read maps, graphs, charts, tables, and interpret them. 5. Make 
accurate measurements, readings, titrations, etc. 

E. Problem-solving skills, such as ability to: 1. Sense a problem. 2. De¬ 
fine the problem. 3. Study the situation for all facts and clues bearing upon 
the problem. 4. Make the best tentative explanations or hypotheses. 5. Se¬ 
lect the most likely hypotheses. 6. Test the hypotheses by experiment or 
other means. 7. Accept tentatively or reject the hypothesis and test other 
hypotheses. 8. Draw conclusions. 

F. Attitudes, such as: 1. Open-mindedness—willingness to consider new 
facts. 2. Intellectual honesty—scientific integrity, unwillingness to compro¬ 
mise with truth as known. 3. Suspended judgment—scientific control, with- 
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holding conclusions until all available facts are in, not generalizing from in¬ 
sufficient data. 

G. Appreciations, such as: 1. Appreciation of the contributions of scientists. 
2. Appreciation of basic cause-and-effect relations. 3. Sensitivity to possible 
uses and applications of science in personal relationships and disposition to use 
scientific knowledge and abihties in such relationships. 

H. Interests, such as: 1. Interest in some phase of science as a recreation or 
hobby. 2. Interest in science as a field for a vocation. 

It will be noticed that here the use of concepts and principles as 
bases for the organization of science teaching is taken over from the 
first of our three formulations and greatly expanded. Possibly the 
expansion goes too far. Also one would like to be sure just what is 
meant by “functional” information, lest the adjective be only one of 
those qualifications that look well in print but mean little in practice. 
And the question suggests itself whether the skills that are here men¬ 
tioned are supposed to be developed apart from understanding. No 
doubt the committee of educators who prepared the statement would 
very readily meet such points and dispel such doubts, but they need to 
be stressed just the same. However, we have once again an attempt to 
define objective thinking specifically enough to use it in a teaching 
organization—and a paramount emphasis upon it. 

2. Setting. Very considerable work has been done in organizing a 
rich, varied, significant, dynamically appealing setting for the devel¬ 
opment of objective thinking. Practical leaders in science education 
seem to be well agreed that a proper developmental setting must be one 
of life conditions, life concerns, and actual experience rather than one 
of textbooks, verbalizations, and specialized topics. It has already 
been pointed out in connection with mathematics that the moment the 
developmental line is defined as growth in relational thinking an enor¬ 
mous wealth of experience and application immediately becomes avail¬ 
able. The same is true of science, when we work in terms of objective 
thinking. Let the reader study the three formulations presented above, 
and consider how widely they are exemplified in ordinary living. Air¬ 
planes and their types and construction, the growth and cultivation 
and distribution of seeds, observations and records having to do with 
the weather, comparisons between living and nonliving things, flowers 
and plants and their varieties and types and care, water and its in¬ 
numerable uses, the air and its components and purification and con¬ 
tamination, automobiles and radios and machines of all kinds, electric 
circuits of all kinds, metals and woods and materials and their uses and 
properties—all these and many more immediately become material for 
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the science program. And the reason is that working and experiment¬ 
ing with such things can help to develop the specific type of thinking 
that is the central concern of science education. 

One of the most helpful and suggestive attempts to indicate the 
proper setting for the development of objective thinking is the check 
list reprinted in the appendix to this book, and to which reference has 
already been made. As was previously noticed, it is organized about a 
scheme of life needs, and it indicates a host of working situations that 
can be built into the program. 

We must, however, observe that there is a certain danger in formula¬ 
tions of this kind, and that they must be understood in just the right 
sense if they are to do good rather than harm. What they can suggest 
is that science teaching should be organized for the sake of taking care 
of a list of specific, immediate life need^, and nothing more. For in¬ 
stance, in a certain investigation a study was made of the actual uses 
that adults make of science in their daily lives. The idea was that sci¬ 
ence teaching should be pointed straight toward these uses. The con¬ 
trolling aims of science instruction then turn out to be (a) to help the 
average adult to understand better whatever scientific content may 
occur in his normal reading; (b) to help him to find more enjoyment in 
his physical environment; (c) to satisfy curiosity regarding physical 
phenomena; and (d) to help in the improvement of life by bringing 
science to bear upon problems of food, building, household articles, 
fuels, clothing, heating, lighting, and so on (103, Harap). 

It will be remembered, too, that in connection with another applica¬ 
tion of the needs approach a course in so-called Functional Chemistry 
was worked out. The course contained a bare minimum of chemistry, 
and a maximum of immediate and practical applications. One of the 
things it set out to accomplish was to teach students what to do about 
a cut. One of the tests organized in this course turned on what to do 
for a cold. On one side of the page there was a list of possible meas¬ 
ures that a person might consider, such as stuffing himself with food, 
taking aspirin, going to bed, or having a good sweat. On the other side 
of the page was a list of suggested reasons, e.g., that it is known to be 
good to stuff a cold, that aspirin is recognized as a prophylactic against 
colds, that bacteria in the throat can be killed by antiseptics, and so 
forth. The test problem was to choose a good curative procedure and 
match it against a good reason (226). 

In both these cases and all those similar to them in principle what 
we actually get is ad hoc science, immediate-utility science; and this is 
equivalent to scrappy and denatured science. To give a person infer- 
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mation about how to cure a cold or how to deal with a cut, or about the 
different types of modem textiles available for rugs and window drapes 
may have little to do with influencing him to think objectively and 
this remains true if he is enabled to dig up the information for him¬ 
self. In fact it seems a good way to inhibit thinking, even if the infor¬ 
mation is thoroughly reliable in all cases, which it is not at all likely 
to be. The reason is that work of this kind amounts to finding super¬ 
ficial solutions to practical problems, and being satisfied therewith. 
This is just the opposite of what ought to happen. There should be no 
final solutions, but on the contrary, continually expanding and deepen¬ 
ing challenges. The central concern of developmental science instruc¬ 
tion is not to present or even to find satisfactory answers to this and 
that, but to engender a type of thinking whose significance and power 
and endless ramifications are more and more apprehended. 

By all means we must organize real situations, challenging situa¬ 
tions, situations related to everyday concerns and to life needs. There 
is no question at all that such a setting is infinitely more propitious to 
development than the verbalizations of textbooks and the narrow con¬ 
ventions of the ordinary laboratory experiments. But the setting is the 
means, and not the end. And if a way of thinking and feeling and act¬ 
ing, a temper of mind far more valuable than any collection of bits 
and pieces of knowledge does not emerge from it, the whole develop¬ 
mental scheme is falsified and negated. 

3. Developmental Change. The type of advance contemplated in 
such a program does not turn on the acquisition and retention of in¬ 
formation or the fixation and building of skills, but on the progressive 
improvement of objective thinking. We have already seen how con¬ 
cepts become more precisely defined and more comprehensively 
grasped as we move from the first to the sixth grade. Elsewhere in 
this book two situations that require the drawing of inferences from 
data were compared, in one of which the material presented had to do 
with temperature conditions in a room as related to comfort, while in 
the other it consisted of a tabulation of chemical formulae and sym¬ 
bols.^ These are typical examples of the kind of change that it is de¬ 
sired to produce. Again, at one level children may manipulate and ex¬ 
periment informally with various materials. At a higher level they 
may make more specific and pointed investigations, as for instance 
finding out whether sandstone is harder or softer than granite or 
whether friction is increased or decreased when moving surfaces are 
dampened. At a still higher level the properties of abrasives or the 

1 See pp. 81-84. 
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concept of the coefficient of friction come into the picture. In the ele¬ 
mentary school a great deal of the work in science should involve the 
use of simple, everyday equipment such as window shades, globes, 
maps, lantern projectors for throwing beams of light, bottles, jugs, 
flower pots, hand lenses, dry cells, electric doorbells, flashlight bat¬ 
teries and bulbs, or pyrex dishes. The ideas and attitudes that come 
from working and experimenting with such material should be and 
can be entirely valid as far as they go, but they need to be carried far¬ 
ther and generalized more adequately. So later on equipment of 
higher precision is made available, objective thinking is more definitely 
related to mathematical techniques for analysis and problem solving, 
the use of sources in research is increasingly stressed, and the prob¬ 
lems set up call for more technical skill and insight. 

Individual laboratory work has usually been an important feature in 
conventional science instruction. It should be realized that if a stu¬ 
dent is to learn much science from a series of standard laboratory ex¬ 
periments in which he follows the instructions given in a manual, he 
must already have achieved very considerable maturity in objective 
thinking. The setting is highly special. It presents exacting manip¬ 
ulative problems. The point to be established in the experiment is 
usually technical and narrow. The form of the write-up, which is usu¬ 
ally dictated by the manual of instructions, is stereotyped and, al¬ 
though it may have the virtues of compactness, orderliness, and com¬ 
pleteness, it does not lend itself to a recording and focusing of the 
actual experiences and explorings that the student goes through. 
When scientifically immature students—and this includes most high 
school students—are put up against such situations, they are apt to do 
little more than go through the motions, without any real benefit in the 
way of improved objective thinking. They learn, as they always must, 
in accordance with their developmental level. The individual science- 
laboratory work is almost always another of the many examples to be 
found in education of the fallacy and futility of premature challenges. 

PRACTICAL SIGNIFICANCE; II: TEACHING SITUATIONS 

A number of teaching-learning situations bearing on science have al¬ 
ready been described with varying degrees of completeness. Some 
further instances are here presented, after which the general principles 
of organization involved will be considered. 

The following science learnings took place in a sixth-grade unit on 

South America as analyzed in the teacher’s record (181, Macomber 
pp. 174^175): 
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a. Learning how steam and internal-combustion engines work. The class 
became interested in the power propellmg the boats carrying goods to and from 
South American ports. From models, diagrams, and photographs they learned 
the general principles of the working of steam, gasoline, and diesel engines. 

b. Learning how boats are cooled by refrigeration. Stimulated by a visit to 
a port, the children became interested in the banana boats operated by the 
United Fruit Company. They spent considerable time learning how perish¬ 
able goods are transported across the ocean, and about the principles of re¬ 
frigeration. 

c. Learning how bacteria and microbes cause disease. A brief study of the 
Panama Canal in its relation to South American trade aroused interest in the 
fight to control yellow fever and led to the reading of stories about Walter 
Reed and his staff and their conquest of the disease. 

d. Learning how rubber is made. The class was very interested in the proc¬ 
essing of rubber, and gathered much information about its manufacture. 
During the progress of this study they obtained many samples of rubber and 
made their own rubber from latex. Much of the creative expression of the 
class in art, music, rhythms, dramatic play, and writing develop from the 
study of the gathering and manufacture of rubber. 

e. Learning about plant and animal life. Many pictures and specimens 
were obtained from various sources, illustrating wild and domesticated life. 
These formed the basis for reports, maps, and exhibits. The children were 
much interested in this phase of the study. 

/. Learning how oil is obtained and manufactured. The children visited oil 
wells, studied about and dramatized incidents relating to oil and its discovery, 
and heard reports upon the oil industry by representatives of the industry. 

g. Learning about minerals and the nitrate industry. The children spent 
considerable time studying about copper and tin, their manufacture and use, 
and about the nitrate industry and its importance to Chile and to the world 
at large. 

h. Learning how cloth and leather are made. Samples of wool in its various 
states of manufacture were obtained from various sources. A study was made 
of the tanning of leather, and of how different leather products are made. 

{. Learning how different forms of life are affected by geographic factors. 
Climatic and other geographic factors and their effect upon plant and animal 
life in the different regions of South America were emphasized throughout this 

study. 

/ 

A unit of work in ninth-grade general science centered on making 
the best tentative hypothesis or explanation based on a body of data. 
The class was beginning the study of plant responses. Preliminary 
discussion suggested several types of stimulation to which plants might 
respond, such as air, water, light, touch, gravity. A home assignment 
was given to propose hypotheses of just how the plants respond to 
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these stimuli, and then to devise controlled experiments that would 
test them. Next day the students came to class arguing about each 
other’s proposals. All of them wanted to talk at once. The period was 
spent in the examination and selection of hypotheses and proposed 
experiments. The next assignment was to refine the hypotheses for 
testing, and to work out the details of the testing experiments. Dur¬ 
ing the next few days the crucial experiments were set up, and the out¬ 
comes were awaited in a fever of anticipation (121, Henry, pp. 171— 
172). 

Work in another general science class centered on selecting the most 
likely hypothesis. The specific topic had to do with air pressure. 
Thinking came to be centered on the functioning of vacuum cleaners, 
and how the dirt was carried into the bag from the rug. After dis¬ 
cussion it seemed to the group that it might either be pulled or pushed, 
and the issue was to choose between the two. Again, the home assign¬ 
ment was to devise testing experiments. Several ingenious suggestions 
were made. Thus it was proposed to measure the pressure in front of 
and behind the fan, to remove the bag and trace the movement of the 
air by means of smoke, to notice the movement of flour when it was 
picked up by the cleaner, to observe the bag behind the fan when the 
motor was started. A vacuum cleaner was brought in, and these and 
other experiments were tried. It was proved that the dirt was in fact 
pushed into the bag by the outside air pressure (121, p. 172). 

Work in senior high school biology turned on the understanding and 
interpretation of facts, concepts, and principles. In dealing with the 
normal functioning of the human body, the question of why we breathe 
came up. Obviously the answer that we breathe to live was inade¬ 
quate. Do we then breathe to ventilate the lungs? If so, why should 
it be necessary? Information was sought from the memories of the 
pupils, from books, and from such experiments as breathing on cold 
polished surfaces, bubbling breathed-out and ordinary air through 
limewater, comparing breathed-out and ordinary air for the amount of 
oxygen taken out by moist iron filings or phosphorus or in its ability 
to support the burning of a candle. These were not precise quantita¬ 
tive experiments, but they showed that an exchange takes place in 
breathing. These discussions and investigations finally pointed to the 
oxidation of carbon and hydrogen in the body or in food. The. line of 
thinking was supported by further experiments on burning food mate¬ 
rials in the air, and also by readings. Then the suggestion came: Why 
not stop breathing if one stopped eating? This led to a consideration 
of the purposes of oxidation in the body. Some more or less quantita- 
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tively controlled experiments showed a relationship between work done 
and air needed. The class measured the amount of air breathed in and 
out in one breath, both normally and during deep breathing. They 
discussed making diagrams to help their thinking, what causes air to 
enter and leave the lungs, different ways of breathing, the effects of 
posture and clothing, respiratory diseases and the effects of gases and 
dusts, and investigated the need for ventilation in buildings and ways 
of dealing with it. As this study progressed, various false assumptions 

were eliminated, e.g., the idea that in breathing all the oxygen is re¬ 
moved from the air. 

As we consider such teaching-learning situations as these, certain 

points that have already been made in other connections recur once 
again. 

1. It is quite clear that in science education as everywhere else, good 
teaching is not determined by external methodology. The first of the 
instances just presented was a so-called integrated unit. This may be 
an excellent instructional pattern, and in the case considered it cer¬ 
tainly seems to have been. But neither this nor any other methodo¬ 
logical plan should ever be made a fetish. As a matter of fact, in¬ 
tegrated units do not usually lend themselves very satisfactorily to 
what is the main preoccupation of science education, i.e., guided 
grow'th in objective thinking, because of their strong bias in favor of 
social understandings as such. Or again, some years ago a remarkably 
fruitless controversy was carried on among experts in the teaching of 
science about the relative values of individual laboratory work and 
the demonstration-lecture method. Over 50 experimental and statisti¬ 
cal investigations were published, and the net outcome was that there 
seems to be very little difference. One might also say that these stud¬ 
ies seemed to show that learning is just about as bad in one situation 
as in the other, although this point was not emphasized. As always, 
what is necessary for a good teaching situation is to organize authentic 
developmental learning, so that we have a replica in small, a micro¬ 
cosm, of the developmental program as a whole. Any “method” that 
does this is good. Any “method” that does not is bad. 

2. The working principles on which this kind of organization de¬ 
pends have already been discussed in connection with language expres¬ 
sion, reading, and mathematics and they are very well exemplified in 
the instances of science teaching that have just been described (200, 
Mursell). 

a. In each case the learning revolves about a definite focal point or 
points. A good focus for learning, as we have seen, is different from a 
topic, and different from an assigned amount of ground to be covered. 
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It is, in essence, a challenge to thought and understanding. The fo¬ 
cuses that appear in the units described all have this character. To 
understand the operation of gasoline motors, to understand how rub¬ 
ber is made, to choose between hypotheses, to suggest and test a hy¬ 
pothesis in a given situation, to explain a physiological process are 
very evidently problems that unify and point up the whole of the work. 
Moreover, they are all related to the general developmental line of ob¬ 
jective thinking. One might say that each one of these units, dealing 
with very different specific topics and materials, was always a unit of 
study in objective thinking. 

b. The importance of a suitable learning context has been empha¬ 
sized several times. A good context for learning, as we have seen, is 
abundant, varied, concrete, and dynamically appealing. It is clear 
that this condition is fulfilled in all the instances considered. 

c. The setup of the learning made it natural and possible to utilize 
very fully the social factors of the situation. This is always diflBcuIt 
and even impossible in connection with routine learnings, and always 
feasible in connection with meaningful and developmental learnings. 
The eager discussion of plant responses, and the active group thinking 
about the problem of the vacuum cleaner and the rationale of breath¬ 
ing are excellent illustrative cases. 

d. In each of these instances individualization was taken care of 
naturally, and without any parade or awkward and artificial machin¬ 
ery. Pupils were encouraged to make their own contributions in their 
own way, and they did so. This again is both feasible and natural 
when the focal emphasis is upon thinking and understanding, and diffi¬ 
cult and even impossible when that emphasis is upon routine memor¬ 
izing or the formation of a set habit or skill. 

Thus we have admirable illustrations and applications of the prin¬ 
ciples of context, focalization, socialization, and individualization; 
each manifested and used in a highly effective manner. It is these 
operating principles, rather than any particular pattern of method, 
that determine the excellence of teaching-learning situations. 

3. There is still one important aspect of a good teaching-learning 
situation that has not been mentioned. This is evaluation. To repeat 
what has already been said several times in these pages, evaluation is 
not a separate process or function in good educational planning. It is 
an integral part of developmental learning. If the reader will re¬ 
examine the teaching-learning situations that have been described, he 
will very clearly see that they also function as evaluation situations. 
In each one of them the learner is put up against a challenge. He 
shows what he can do. He finds out what he can do. He becomes 
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aware of his own possibilities and limitations. And all this is evi¬ 
dent also to the teacher who carries the organizing responsibility. 
It might or might not be possible to give a valid mark to each pupil 
on each one of these challenging undertakings. As a matter of fact 
it would probably not be. But a valid picture of him as a worker, a 
thinker, and a person would almost certainly emerge at least in part. 
A teacher would have to be very unobservant, very indifferent, very 
undiscriminating if he did not come to know and understand his pupils 
better as they attacked such problems and challenges. Moreover he 
would need no virtuoso skill, and indeed nothing more than tact and 
good sense, to be able to help the pupils themselves achieve that fruit¬ 
ful normative self-judgment that is the real heart of evaluation. This 
would be all the more possible because these undertakings were group 
undertakings in which pupils were certainly not ranked in any order, 
but were able nevertheless to measure themselves significantly vis a 
vis their fellows in a free corporate enterprise. 

It has already been pointed out that when there is a genuine and 
effective localization on thinking, testing situations and teaching situa¬ 
tions transpose into each other very readily. The instance of teach¬ 
ing just described could, with a very little standardization and reshap¬ 
ing, be turned into admirable formal tests. In the same way the 
instance where an interpretation of data on the relation between room 
temperature and comfort was required was intended for testing, but it 
could certainly be used for teaching with only minor procedural 
changes. Here is another example of the same thing (118, Heil, et al., 

p. 111). 

John prepared an aquarium as follows. He carefully cleaned a 10-gallon 
glass tank with salt solution and put in a few inches of fine washed sand. He 
rooted several stalks of weed (elodea) taken from a pool and then filled the 
aquarium with tap water. After waiting a week, he stocked the aquarium 
with ten one-inch goldfish and three snails. The aquarium was then left in a 
comer of the room. After a month the water had not become foul and the 
plants and animals were in good condition. Without moving the aquarium he 

sealed a glass top over it. 

What prediction, if any, can be made concerning the condition of the aquar¬ 
ium after a period of several months? 

If you beheve a definite prediction can be made, make it and then give your 

reasons. 

If you are unable to make a prediction for any reason, indicate why you are 
unable to make it (give your reasons). 

This is presented as a test, but any enterprising teacher could trans¬ 
form it into a teaching situation in several different ways. Such ready 
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transposability, however, is possible only where the focal emphasis is 
on thinking, understanding, and insight. The testing situation chal¬ 
lenges thought. The teaching situation challenges thought. It is pos¬ 
sible to go from one to the other naturally. But when the focal em¬ 
phasis is on routine, all this changes. The pupils study from their 
books, or from material or demonstrations on the board. Then the 
moment comes when books must be closed, when it is a crime to peep, 
when the board is rubbed clean, and a different process is inaugurated. 
Having endeavored to pound something into heads, the teacher now 
proceeds to try to find out whether it is really there or not. But 
strange to say, if it is not, he blames the pupils rather than himself! 

CONCLUSIONS 

1. The scheme of science instruction that is emerging today is strik¬ 
ingly different in many important respects from the conventionally 
accepted plan. There are excellent general reasons for believing that 
the changes that are contemplated and being put into operation are 
highly desirable. But also there is an argument that, in a way, is more 
convincing still. This is the gross ineflSciency of the conventional 
teaching of science. With the great majority of students it simply 
does not get effective results. Every survey and investigation that has 
been made shows that students both in high school and college mani¬ 
fest great weaknesses in scientific information and that taking addi¬ 
tional courses does very little to remedy the matter, which is more dis¬ 
couraging still (219, Powers). The same is true of scientific thinking. 
A very widespread investigation dealt with students’ grasp of the con¬ 
cepts of mechanics. A hundred and fifty-two concepts found in repre¬ 
sentative textbooks that these students had studied were isolated, and 
a test was built to show mastery of them. This test was given to over 
2,000 individuals in 14 states, and their understanding of these con¬ 
cepts was found to be weak and spotty. For instance, over 20 per cent 
of them were confused about such a basic notion as the conservation 

of energy, and almost 66 per cent thought that buoyancy depends on 
weight or density (8, Bail). 

The remedies proposed by this author are remedial drill on mathe- 
inatics, drill on technical scientific vocabulary, learning exercises to 
give an understanding of principles, and reduction of the load of con¬ 
cepts presented in textbooks. There are only slight hints here of the 
real answer. What is substantially advocated is more of the same. A 
plan of operations whose inefficiency has been demonstrated is not to be 
changed, but to be pushed harder. Both on general grounds, and on 
the basis of much specific experience, we may be quite sure that this 
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will not work. The suggestion of remedial drill is particularly signifi¬ 
cant. Surely if something is wrong we should try to remedy the cause 
and not the symptoms! Also if students get as far along as high-school 
mechanics, they ought to have developed the power to deal understand- 
with technical terms, which are the higher differentiations and 
precisions of the process of growth. The only true cure for our present 
weaknesses in science instruction is to organize a long-tenn develop¬ 
mental sequence in objective thinking, with teaching-learning situa¬ 
tions that are themselves developmental in their nature and effect. Ev¬ 
ery scrap of evidence we have points to this as the definitive solution. 

2. This kind of science program can have value for all students, 
whereas the conventional program is valuable only for the compara¬ 
tive few. An interesting study has shown that high-school students are 
weak in various phases of objective thinking. The investigator 
soundly assumed that scientific thinking involves the ability to ob¬ 
serve well in new situations and to draw conclusions well from un¬ 
familiar data. Students were confronted with new situations, e.g., 
snow crystals, parts of flowers, dye spreading on water, a candle burn¬ 
ing, and asked to report on the pertinent factors. It was found that 
they could not observe well and discriminatingly. Also there was much 
weakness when they were presented with unfamiliar data and asked to 
draw conclusions. It was found that the students of superior general 
intelligence did better than the rest, but that three-and-a-half years 
of science instruction had had very little effect. The author draws the 
inference that to try to teach scientific thinking to any but the abler 
students is hopeless, and that for the rest the emphasis should be on 

useful information (208, Nichols). 

Her data will not support the argument at all. What is really 

shown is that all these students performed the required thought proc¬ 
esses by the light of nature, and not by grace of whatever science in¬ 
struction they had received. Courses in science did not help the duller 
ones to think. But there is no evidence that they helped the brighter 
ones either! These latter did better, not because they had studied 
science but because they were brighter. Now suppose all these stu¬ 
dents, from the first grade on, had come up through a program of sci¬ 
ence instruction that constantly stressed the realities of objective 
thinking. It is entirely believable—indeed one may even say that it 
is almost certain-that all of them would have benefited. The bright 
ones would still have been able to think better than the dull ones. But 

all would have been able to think far better than they did. 

There are not two ways of learning either science or anything else 
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one by the routine memorization of facts and suitable for the dull, the 
other by thinking and suitable for the bright. All the genuine learn¬ 
ing and growing a human being ever does, he does by insight and un¬ 
derstanding. What a really good developmental program of science in¬ 
struction should and could produce is a large number of young people, 
all of them capable of doing a real job of objective thinking, though of 
course in varying degrees of excellence—all of them in varying de- 
gi’ees possessing the authentic scientific temper and attitude of mind. 
But our conventional program of science instruction is so ill-conceived 
that for a great many it is a total loss and, even for the able, far less 
repaying than it ought to be. 

3. One of the major educational outcomes of the war has been a 
new emphasis upon the urgency of science teaching. Authorities re¬ 
sponsible for the national defense are insisting that the schools will not 
do their duty unless they teach science better than they have. One 
can say with much assurance that there will be no radical improve¬ 
ment short of the organization of a thoroughgoing developmental pro¬ 
gram of science instruction. But granted this condition, a radical im¬ 
provement is entirely possible. Such a program can produce a great 
reservoir of scientifically interested and intelligent persons. More¬ 
over such a program is the most efficient instrument of selection pos¬ 
sible. As they come up through the sequence of widely ramifying yet 
clearly centered experiences and learnings, the future specialists and 
experts will manifest themselves. Compared to this our conventional 
plan is monstrously wasteful, since it produces in many persons an 
antipathy to science before they have a chance to find out what it 
really is, so that without a doubt much prospective ability is lost. 

But the great argument for a developmental program of science in¬ 
struction does not turn on producing experts for the national defense, 
although defense needs are pointing up that argument today. The 
great argument is that in a complex, fast-moving industrial civiliza¬ 
tion there is an urgent need for citizens capable of intelligent, in¬ 
structed, effective objective thinking, both for the sake of their own 
personal adjustment, and for the social good. 


Suggestions for Further Reading 
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School, McGraw-Hill Book Company, Inc., New York, 1938. Chap. 7, “Living in 

a World of Science.” Practical account of the science program in the elementary 
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lation to the Aims of Education.” The “concepts” approach in science education. 

I 

Suggestions for Discussion and Study 

1. Select one or more of the teaching situations here described and reshape 
them into testing situations. Do the same in reverse with one or two testing sit¬ 
uations. 

2. Make a critical comparison of the three ways in which the developmental 
line of science education has been defined, and consider the values and weaknesses 
of each. 

3. Suggest ways in which maturity in objective thinking would make a person 
better able to cope with the practical problems of living. Be as specific as you 
can. 

4. How might maturity in objective thinking help to establish emotional ma¬ 
turity in dealing with personal problems? Indicate its relationship to some spe¬ 
cific personal problems. 

5. Discuss and consider at length the differences between the science program 
here advocated and the conventional program of science teaching. 

6. Would a developmental program of science teaching be likely to result in a 

rich accumulation of scientific information? 

7. Would such a program be a good background for the specialized technical 

study of science on the college or graduate level? 

8. Do you think that science should be taught in the elementary school or 

only begun on the secondary level? 

9. Would science teaching of the kind here described be suitable only for the 

brighter pupils? . 

10. Is there any merit in the contention that science teaching should be aimed 

at the ‘'consumer”? Would this necessarily rule out the emphasis on objective 
thinki ng as the primary emphasis? 



CHAPTER 9 


THE DEVELOPMENT OF SOCIAL UNDERSTANDING 

WHAT SOCIAL UNDERSTANDING MEANS 

Yet another major identifiable aspect of human mental development 
is growth in social understanding. Like all the other phases of mental, 
emotional, and social development that we are considering, it is neither 
independent of or isolated from the rest. But it can be singled out 
both for thought and for practical treatment with sufficient clarity to 
be considered as a distinct developmental gradient. In the school and 
the curriculum its explicit treatment is primarily the responsibility of 
the social studies. 

Social understanding is a very inclusive notion. It may be said to 
center in the disposition to think effectively and critically regarding 
social issues and problems both immediate and remote. However, this 
statement needs to be carefully interpreted. For developmental psy¬ 
chology, thinking is not mere word juggling or theorizing in an intel¬ 
lectual vacuum. It is a process that affects feeling and issues in ac¬ 
tion. Indeed, thinking includes both feeling and action. To act wisely 
and to choose intelligently on a basis of critical reflection and insight 
on issues relating to one’s home and family, one’s circle of friends, 
one’s institutional setting, the local community, the national commu¬ 
nity, and the world community is to exhibit social understanding. 

Looking at the matter in another way, the heart of social under¬ 
standing is to interpret social phenomena and to deal with social prob¬ 
lems in the light of clear and well-founded concepts and to be ready 
to develop such concepts further or to modify or even to abandon them 
if new evidence and new reasons present themselves. Thus social 
understanding involves certain ways of feeling, certain prepossessions, 
certain emotionalized attitudes. It cannot as such be defined either as 
conservatism or radicalism. Rather it amounts to an attitude of open- 
mindedness, of respect for evidence, of willingness to be guided by evi¬ 
dence, of refusal to commit oneself in advance of evidence, and also 

249 
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of recognition in oneself of the possibility of bias. When we find that 
young people tend to accept without reflection the social attitudes of 
their parents—and this is known to be the fact—the question is not 
whether their views are right or wrong. It has been shown, for in¬ 
stance, that they tend to take highly individualistic attitudes toward 
industry. But the crucial point is not that here they differ from the 
far more socialized attitudes of most professors of economics, but that 
they do so unthinkingly and unknowingly. So too when they take 
highly conventional attitudes toward the state, the vital point is not 
that they fail to recognize the effect of modern communication and 
transportation on local government or the viewpoint of modern penol¬ 
ogists on law enforcement, but that they are unreflective and unin¬ 
formed. The promotion of social understanding is propaganda, not for 
a set point of view, but for the use of intelligence (226, Smith). 

A certain young teacher was winning the esteem of a Midwestern 
community where he had been working for several years. Then one 
fall a Negro student at the high school was refused a place on the foot¬ 
ball team on racial grounds, in spite of his capacity as a player and his 
suitability as a person. The young teacher took the issue up. He 
argued it with the athletic coach, the student council, the principal, 
and the board of education. Considerable hostility was aroused in the 
town, and he was invited to present the case before the service clubs. 
Here is a good illustration of what social understanding means. The 
feelings, indeed the very strong feelings, of many persons, including 
himself, were involved. Action, and indeed drastic action, was in¬ 
volved as well. But the young man did not propagandize a set view on 
race relationships and the race problem. His plea in essence was to 
deal with the immediate issue on a basis of imderstanding and insight 
and of a genuine respect for the relevant evidence, rather than on a 
basis of uninformed and unreflective feeling. This instance shows, 
about as well as can be shown, both the nature and the great impor¬ 
tance of social understanding. As has been very well said: “To bring 
home to each individual the importance of critical thinking as a prel¬ 
ude to social action is to help to preserve and enlarge the democratic 
way of life in the United States (4, Anderson, p. 47). 

Social understanding has two distinguishable, though related, axes 
of operation. If one is to understand a social phenomenon or problem 
adequately, one must understand it both in cross-section and in se¬ 
quence. One must deal with it in terms of sociology and in terms of 
history. This is obvious and even a matter of common sense in small 
and simple affairs, such as a family disagreement or a knotty problem 
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that comes up before the student self-government board. What are 
the immediate issues and the immediate forces here and now involved? 
How did this situation or problem arise? These are the two broad 
questions that one always asks if one wants to get to the bottom of the 
matter. And what is true of small affairs is true also of the largest and 
most complex, such as the issues of the economic policy of the govern¬ 
ment, or of international relationships. The cross section and the se¬ 
quence are always pertinent, always important to grasp. So in the 
development of social understanding we are concerned both with socio¬ 
logical and historical insights. 

THE DEVELOPMENT OP SOCIAL UNDERSTANDING: 

BASIC PSYCHOLOGY 

1. Continuity. In other connections we have sketched the early 
development of social behavior, so there is no need for detailed repeti¬ 
tion here. At birth the human infant is hardly a social being. His 
first clearly identifiable social responses are to adults and not to chil¬ 
dren. He differentiates familiar adults from strangers, begins to re¬ 
spond to children, manifests first parallel play, then cooperative play. 
His early dealings with his peers are crude and apt to take physically 
energetic forms, but later on they become more discriminating and 
subtle. At first he cooperates in small group patterns and then in larger 
ones. Still later he discriminates between in-groups and out-groups, be¬ 
tween those who “belong” and those who do not. Out of this emerge or¬ 
ganized gang activities and ways of responding, and he comes to be con¬ 
trolled to some extent by the abstract generalizations called the rules 
of the game. His early social behavior is determined by face-to-face 
relationships but later on it is capable of being affected by remote and 
unseen persons, groups, and institutions (143, Hurlock, Chap. 9). 
What we have here is clearly the evolution of more and more adequate 
and intelligent social conduct—^the evolution of social understanding 
in the proper and inclusive sense of the term. 

If a child is left to his own devices and to whatever institutional 
and personal infiuences happen to come his way, it is very certain that 
this development will stop far short of his potentialities as an individ¬ 
ual and also far short of the imperative needs of a complex dynamic 
civilization. This is precisely where the school enters the picture. But 
the vital point is to see the whole process as a continuum. If the ex¬ 
perience of going to school means a sudden shift to abstract intellec¬ 
tual infiuences, verbalism, and acquiring information, development is 
sure to be inhibited. This is why the old practice, now happily fading, 
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of having elementary-school children study the Constitution of the 
United States was so perfectly futile. The Constitution is indeed a 
most important document, and all Americans should understand what 
it contains a great deal better than they usually do. But to use it as 
food for a genuine social development requires a much stronger and 
more mature digestion than is possessed by any elementary-school child. 

A child in the intermediate grades is able to cooperate in class-wide 
projects or to abide by the rules of the game. He can do so because 
he has developed certain concepts and understandings that take him 
beyond the range of the infant, who can barely play well with one or 
two other children. It is exactly the same process carried farther that 
enables the mature democratic citizen to vote discriminatingly, to co¬ 
operate in community-welfare projects both as leader and follower, 
and to deal judiciously with family problems. The adult citizen goes 
beyond the social range of the ten-year-old by exactly the same kind 
of evolution that carries the ten-year-old beyond the social range of 
the three-year-old. The continuity of development in social under¬ 
standing is a psychological principle of great importance and unques¬ 
tionable validity and a practical consideration of the utmost moment 
in planning educational programs. 

2. Setting. Since the development of social understanding actually 
means the evolution of more and more intelligent social action, it very 
evidently must go in a setting of genuine life concerns, of authentic and 
engaging social contacts and activities and problems. If we think, not 
in terms of teaching a subject, but of improving the social behavior of 
young people and of making them more practically effective members 

of society, this is evident enough. 

This is the rock on which the school’s attempt to bring about a gen¬ 


uine development of social understanding is very apt to suffer ship¬ 
wreck. The school tends to organize a purely verbal setting, and a re¬ 
mote and poor one at that. The average school textbook in history or 
social science is obviously geared to cover content in a conveniently 
organized form rather than to bring about an actual improvement of 
behavior. Indeed it covers so much so quickly that only a person who 
is already well-informed and mature is likely to be able to read it with 
much benefit. Such textbooks are apt to be summaries or compendia 
rather than instrumentalities for the enlightenment of the immature. 

An investigation comparing the attitudes of teachers and students on 
this matter is revealing here. Nine hundred teachers from the fourth to 
the twelfth grade and 2,950 pupils from the seventh to the twelfth 
grade made judgments on desirable activities in the social studies. 
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The teachers were rated as experts in the field and were distributed 
over the United States, so their opinions may be taken as informed and 
representative. The activities they selected as essential were reading 
for the sake of understanding, listening to oral presentations, group 
discussion, reciting, reading to locate information, and giving oral re¬ 
ports. The pupils regarded most of these activities as important but 
gave outstanding preferability to activities having to do with direct 
expei'ience and creative undertakings. One might say that the teach¬ 
ers thought of the social studies in terms of enlightened but conven¬ 
tional pedagogical practice, but that the students came much closer to 
the issue that must be considered vital if work in the social studies is 
really to have an appreciable developmental effect. 

The proper setting—indeed the only rational and effective setting— 
for this development involves social contacts, experiences, and activi¬ 
ties in the home, in the class and its subgroups, in the school and its 
organizations, in the local community and its subgroups. It involves 
close contact with the problems and difficulties that arise in such ex¬ 
periences and activities and with immediate political, social, and eco¬ 
nomic issues. Effective understanding can only grow out of such con¬ 
crete, realistic experience. As Horn (133) very well remarks, to ignore 

such things is to ignore an educational capital for which there is no 
substitute. 

At the same time it must be remembered that this is only the setting 
and nothing more. Stimulating, varied, well-chosen social experiences 
and contacts most certainly can do something for a youngster’s devel¬ 
opment. But if that is all, they will not in themselves carry his devel¬ 
opment very far or deepen or broaden it much. When parents send a 
child to a summer camp they often find that he comes back better able 
to take care of himself and to get on with others. This is a realistic 
and valuable growth in genuine social understanding, but it obviously 
has its limits. So here, as elsewhere, we are reminded again that rich 
and propitious experience alone does not satisfy the conditions of de¬ 
velopmental teaching. Dealing with local social phenomena and mak¬ 
ing contact with local issues such as those of home life, local industry, 
the post office, mayoral elections, the fire department and its duties’ 
the police department and its duties, the administration of justice’ 

®®^^-government, determining school awards and 
athletic eligibility are all very important and valuable opportunities 
or the development of social understanding, but nothing more than 
opportunities. It has been said that systematic instruction and sys¬ 
tematic discipline in social thinking is also necessary (133, Horn). 



254 DEVELOPMENTAL TEACHING 

This way of putting it is open to some objection, because it suggests 
that there ought to be a gap between academic study out of books and 
direct social contacts and experiences. Quite probably this was not 
the intention of the statement, but it is certainly open to exactly that 
interpretation. It would be better to say that we ought to have in 
mind a definite developmental line and that we organize a wide variety 
of experiences, including both direct contacts and activities and verbal 
interpretations, in and through which to carry it forward. 

Perhaps a helpful way to get at the heart of the matter would be to 
ask ourselves what the differences and similarities would be between 
a really good summer camp and a really good organized program in 
the social studies. There will certainly be striking similarities. In 
both there will be a wide range of direct participant activities. Also 
there will probably be on both sides many chances to observe and 
make external contact with social activities in which there is no direct 
participation. For instance, the boys at the camp might be taken to 
see lumbering operations. Also on both sides there will be an intention 
to bring about something in the way of social development. The cru¬ 
cial difference will lie in the degree of stress upon the developmental 
line. In the summer camp this will be more or less incidental and hap¬ 
hazard, and so long as things go tolerably well everyone will be satis¬ 
fied. In the social-science program, however, the main preoccupation 
will be to do everything possible to turn the youngsters into socially 
intelligent human beings, and this will affect the choice of activities, 
which in this case will no doubt include far more reading, listening, 
discussing, and reporting than the camp leaders would want, and the 
emphasis in the activities. This comparison is well worth pondering 
because it gets us down to realities and helps us to break away from 
the stereotyped idea that in the social studies the main consideration 
is a subject to be taught; whereas in reality it is the inculcation of in¬ 
telligent behavior. 

3. Developmental Change. There has been a considerable amount 
of enlightening research that shows us what kind of changes to expect 
and work for in the development of social understanding. 

a. First we should have in mind a general growth in the power to 

analyze and explain problematic social situations. 

The following problem was written up and presented for considera¬ 
tion to children of various ages: “Raymond is a ten-year-old boy. He 
is very small for his age, however, and is not very strong. Raymonds 
favorite game is to play that he is a policeman. Best of all, he likes 
to pretend that he is going to arrest some of the other boys in his grade 
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who tease him, and that he is going to take them to jail. Why do you 
suppose he likes to play policeman so well?” 

When this question was given to seventh- and eighth-graders, a good 
many of their replies were irrelevant. For instance, some of them 
said, ‘‘His father is a policeman,” or “He has no one to play with,” or 
“He doesn’t like the other boys,” or “He may have a policeman’s suit.” 
Other replies were more or less in the way of restatements, such as, 
“The other boys tease him,” or “He is not very strong,” or “He is 
small.” Some, however, indicated a certain degree of interpretation, 
such as “He wants to be a policeman,” or “He wants to escape from 
teasing.” Typical replies made by students from the tenth to the 
twelfth grade were, “He wants to get revenge on the other boys,” or 
“He wants to show that he is better than the other boys,” or “He likes 
to imagine that he is strong.” Typical replies made by college sopho¬ 
mores were, “He wants to make up for his small size,” or “He has a de¬ 
sire for mastery.” The 345 sixth- and seventh-graders were unable to 
give answers that were even consistently logical, let alone adequate. 
Many of the answers given by the 114 students from the tenth to the 
twelfth grade were logical although often inadequate, but a consider¬ 
able number of them were irrelevant. The 42 college sophomores al¬ 
most unanimously gave adequate and logical answers (155, Keen). 

We have here the picture of a characteristic advance in social under¬ 
standing. It took place, presumably, without much benefit of teach¬ 
ing of any kind. But it shows us the sort of changes we must look for 
and try to foster. One can find few traces in it of the formation of 
habits or the accumulation of information; though quite likely the 
reading that had been done by the college sophomores influenced their 
interpretations. But in a direct and realistic sense what happened was 
an increasing ability to identify the crucial aspects of the problem, i.e., 

differentiation, and to put them together in better patterns of expla¬ 
nation, i.e., integration. 

Another way of considering it would be to say that the development 
of social understanding involves a progressively increasing ability to 
generalize. In a very interesting investigation on this point children 
were asked to state three wishes. With the five- and six-year-olds 
these wishes were prevailing for specific material objects. But with 
the eleven- and twelve-year-olds such specific desires were rather rare 
and most of them wished for money, with which it would be possible 
to buy many things (150, Jersild). What this indicates is that we 
should look for and try to bring about an increasing power to general¬ 
ize, to form superior integrations that can affect social action. It is 
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quite clear that a person capable of thinking, feeling, and acting in 

terms of “money” is a more socially intelligent being than one who 
can think, feel, and act only in terms of objects. 

The same kind of sequential change has been shown to take place 
m the growth of social concepts. Thirty-one basic social concepts, 
such as democracy, big business, wage earner, monopoly, open shop, 
aristocracy, and so forth were selected. Test situations were devised 
to ascertain the extent to which they were understood. These tests 
were given to 333 children from the fourth to the twelfth grades. At 
the earlier levels there was considerable irrelevance and much vague¬ 
ness ; i.e., correctness mixed with a good deal of error, interpretations 
that might be valid as far as they went but were inadequate. As age 
advanced there was a clarification and definition of understanding 
(190, Meltzer). So here once more we can see the kind of change for 
which we are working. It is not the kind of change that takes place 
when one puts objects in a box that was previously empty. It is not 
the accumulation of information. It is not the implanting of certain 
concepts once and for all, and leaving them there. It is a process of 
clarification—a process in which meanings become explicit. It in¬ 
volves differentiation, integration, emerging abstraction, and emerging 
precision. 

b. A good deal of revealing work has been done on this last point, 
namely the emergence of precision. It is a very important matter to 
understand. 

Lack of precision has been constantly demonstrated in pupils’ men¬ 
tal grasp of social and historical events, facts, and problems. This 
has been most strikingly shown in their lack of information. For in¬ 
stance, in a study made on 100 children from four to six years old at 
the time of Hoover’s presidential campaign, it was found that none of 
them knew who Hoover was. This was typical of the notable weak¬ 
ness revealed in general information. As an instance, only 25 of these 
children knew what animal gives bacon (224, Probst). Exactly the 
same situation as to historical and social information has been re¬ 
vealed again and again at age levels from the kindergarten right 

through college. 

What does this mean? How serious is it? What causes it? What 
should or can be done about it? It is always very tempting to attack 
such a problem by more drill, more tests, and a more vigorous “pur¬ 
veying” of what are considered important facts. Yet before we agree 
to any such plan, the further results of the investigations in question 
should give us pause. In the study just cited it was found that of the 
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100 young children, 74 knew who Andy Gump was, 63 knew who 
Dempsey was, 81 knew who Skeezix was, 87 knew what Lindbergh 
did, and 100 knew what to use to cut cloth. Yet it is certain that there 
had been no drill, no remedial teaching, no hammering in of these 
facts. Quite clearly these children were by no means ignoramuses— 
about things that really mattered to them. Here, then, is the diag¬ 
nosis, and also the suggestion for treatment. When a child can tell 
you that Lindbergh was the first person to fly an airplane across the 
Atlantic, it means that a process of mental growth has taken place, in 
the course of which something has happened to him as a person, and 
out of which has emerged a precise grasp. When he cannot tell you 
anything about Hoover, it means that Hoover and his presidential cam¬ 
paign have not affected him as a person at all. To try to supply by 
drill what can only come by growth is like pushing a dead twig into 
the ground and expecting it to endure and to resist decay as well as a 
living plant. 

Errors and gaps in information are always very easy to demonstrate 
and to dramatize, and they readily attract attention. But they need 
to be understood in this wider psychological setting if they are to be 
intelligently interpreted and treated. This becomes still more evident 
in connection with the misconceptions of various kinds that are closely 
related to sheer ignorance. For instance, it has been found that many 
children in the fourth, fifth, and sixth grades think of an acre either as 
larger than a square mile or smaller than a house lot, and that of a 
representative group of eighth-graders less than half knew that New 
York City is at the mouth of the Hudson (133, Horn). Superficially 
these look like sheer errors of information which might be curable by 
a more energetic packing of facts into heads. In reality, however, 
they are errors of interpretation, failures of precision in understanding. 
Once the size of an acre or the location of New York City have be¬ 
come significant problems that have been attacked and solved, the 
pieces of information are there and will probably stay there without 
any remedial drill; the reason being that one has become a person who 
can approximately tell an acre when he sees it, or who can go to New 
York City when he wants to. There have been many demonstrations 
of widespread ignorance about United States history, and a great 
deal of hullabaloo has been raised about them. The really significant 
outcomes of these demonstrations, however, are not lists of errors in 
information, but instances of failure to think and understand clearly; 
such, for instance, as the notion that the Colonies won the War of In¬ 
dependence because of their superior strength or that the King of Eng- 
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land was universally supported by the people in 1776. People who 
think in such vague, twisted, and biased ways are very unlikely to 
have precise information about details. But the lack of information 
about details is the symptom, not the disease itself. 

It is most urgent that teachers who are concerned, and rightly so, 
with blunders and the problem of accuracy should understand what is 
really involved. Otherwise their well-meant efforts will amount to no 
more than persistently doing the wrong thing and will be worse than 
wasted. In a certain map-reading test pupils in the sixth grade, the 
seventh grade, and the eighth grade were asked various questions with 
the maps spread open before them. When they were asked to deter¬ 
mine the distance across Rumania, reasonably correct answers were 
given by 52 per cent of the sixth-graders, 55 per cent of the seventh- 
graders, and 60 per cent of the eighth-graders. When they were 
asked to locate a certain city as at the mouth of a river and to point to 
a tributary of a given river, only about 40 per cent in all were correct. 
Great weaknesses, too, were discovered in the interpretation of stand¬ 
ard graphs. These children were shown a simple column graph show¬ 
ing the net amounts spent on the war by different nations. The ques¬ 
tion which nation spent the most was answered correctly by 55 per 
cent of the sixth-graders and 77 per cent of the eighth-graders. The 
question which nation spent the least was answered correctly by 19 per 
cent of sixth-graders, 28 per cent of seventh-graders, and 43 per cent 
of eighth-graders. There were similar weaknesses when they were 
asked what kind of references they would use to look up various prob¬ 
lems and questions—an encyclopedia, a dictionary. Who’s Who in 
America, and the like. Also it was found that they were very inept in 
finding topics in a book through the use of the alphabetical index (3, 

Anderson). 

Now it surely must be obvious that there is no use in pounding or 
drilling on items that are not understood. Misinformation and lack of 
information are directly traceable to failures to understand with pre¬ 
cision. It has been shown that high-school students interpret a text¬ 
book statement to the effect that there were “few” newspapers in 1776 
as meaning anywhere from one to 600 newspapers; that they under¬ 
stood the statement that in 1776 travel was “slow” to mean that the 
New York-Boston trip would take anywhere from two days to two 
months; that they understood the statement that the Greenland ice¬ 
cap is “very thick” to mean that it was anywhere from one inch to 
thousands of feet thick; and that 10 square miles meant anything from 
the size of Washington Park to that of the state of Iowa (133, Horn). 
What accumulation of information can one ever hope to get simply by 
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increasing pressure on assignments that are misunderstood in such 
ways? Such a line of action is like trying to hammer a leaden nail 
into an oak beam. 

The upshot, then, is this: Precision is indeed desirable, but it is at¬ 
tainable only as the outcome of development. If authentic develop¬ 
mental conditions are maintained, it will emerge. Its emergence is in 
fact a good sign that those conditions are being maintained; for if they 
are not, it will not appear. The kind of change that is to be expected, 
and for which we must work in the promotion of development in social 
understanding, is not the adding of bits of exact knowledge or the ac¬ 
cumulation of exact skills. We cannot expect good results simply by 
drilling people on the chief dates in American history, the boundaries 
of American states, or the techniques of map reading. But we can 
expect them if we create situations in which an exact knowledge of 
dates, of state boundaries, or the exact reading of a map become im¬ 
portant. 

c. An interesting and significant special aspect of the developmental 
process we are considering is the evolution of time concepts. Insight 
and precision with regard to time is important in general, and it has a 
particular bearing upon history. 

The mastery of time concepts has a gradual and irregular develop¬ 
ment. It has been found that little children refer to the present and 
the future before they refer to the past, and are concerned first with 
events that are nearby in time (1, Ames). Parts of the day, i.e., morn¬ 
ing, afternoon, evening, are apprehended before the idea of continuous 
duration becomes clear. The sequence of the days of the week is 
grasped later than the sequence of parts of the day or of the duration 
of time within the day (213, Oakden and Sturt). The days of the 
month, again, are still more difiicult, and the understanding of historic 
dates is very much more so. One of the early ways in which a child 
organizes his understanding of time is to set up anchor points such as 
birthdays, holidays, Christmas, and the like. These establish them¬ 
selves long before the calendar arrangement becomes meaningful. At 
first their location in time and their relationship to the present are 
va^e. They are coming “soon,” or “very soon,” or “not for a long 
while.” And the child’s tendency is to look forward to them as coming 
events rather than back at them as events in the past (106, Harrison). 
The claim has been made that by twelve years of age a child’s time 
concepts have reached “maturity.” But it is extremely doubtful 
whether this is true, or indeed even what it means. Certainly children 
in grades nine to twelve usually have very little idea of the sequence 
and duration of major historical events and are not well able to associ- 
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ate the great personages of the past with the events in the midst of 
which they lived, or to connect contemporaneous historical events 
with each other (79, Fuller). In investigations on individuals from 
the seventh grade to the adult level it has been found that their per¬ 
spectives on historical time are very weak, and that even important 
dates such as 1492 a.d. or 44 b.c. are not well understood (76, Fried¬ 
man). Clearly we have here all the characteristics of the develop¬ 
mental process—^the differentiation of nodal points in the sequence 

of time, their integration into new and better patterns, and an emer¬ 
gence of precision. 

The child’s time concepts begin to organize first about his daily 
routine. Mealtimes and nap times become meaningful long before 
clock times. Since he is interested much more in coming events than 
in what has already happened, it is natural for his time framework to 
be prospective before it becomes retrospective; and as a matter of fact 
this tendency persists in adult life. The past begins to become signif¬ 
icant, not in itself or for its own sake, but when its bearing on the 
present and the future dawns upon the mind. What happened last 
Christmas or what presents the child got last birthday begin to shape 
his expectations of what will take place on the next occasion, and also 
his evaluation of what actually does take place. It is this realization 
of the past as significantly related to the present and the future that 
is the germ of historical understanding. Human beings, in their active 
transactions with life, do not store up past events in their memories. 
They deal with those events in terms of their significance as dynamic 
elements in shaping up present and future decisions. This is literally 
the only way in which they “learn” and use the past at all. 

This whole psychological analysis of the development of time con¬ 
cepts, and, most particularly, the notion last presented are rich with 
suggestions for the teaching of history. The chronological framework 
is the essence of historical organization. What is sometimes called the 
historical point of view is precisely the interpretation of the present 
and the future hi the light of the sequence of past happenings. Our 
psychological analysis makes several important points clear in this 

connection. 

(a) In teaching history we are asking the child to look back and find 
significance in the past, whereas he has a stronger tendency to look 
forward and find significance in the future. This clearly indicates that 
the early approach to history must be by way of events that are mean¬ 
ingful within the child’s range of maturity. These, as a general thing, 
will be picturesque or striking or dramatic or intrinsically impressive 
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events. Later on less dramatic happenings will be recognized as highly 
significant because of their consequences or because of present-day 
parallels or contrasts. But it must be understood that even at the 
highest levels of maturity the past cannot be learned by a process of 
storage, but only by a progressive realization of its significance, (b) 
The chronological framework should be present from the first, because 
it is the core of the historical approach. But it certainly cannot be 
exact or detailed or complete at first. Just as the child begins to or¬ 
ganize his chronological grasp of the day about anchor events that are 
important for him, so he begins to organize his chronological grasp of 
the historic past about such anchor events. He will either do it in this 
way, or not at all. To try to get him to organize it first about specific 
numerical dates is hopeless because dates are instrumentalities for pre¬ 
cise understanding, and if they do not function as such they will cer¬ 
tainly be forgotten. And also it tends to prevent the normal and effec¬ 
tive evolution of a working chronological framework. Even when 
great pains have been taken to emphasize and teach precise time rela¬ 
tionships in intermediate-grade history, with the use of time lines, time 
charts, notebook work, and so forth, very little effect has been pro¬ 
duced (218, Pistor). The time framework must evolve, and the best 
teaching practice is to foster its evolution, (c) There have been a 
great many arguments about where to start the teaching of history, 
and in what order to teach it. The American Historical Association 
once recommended beginning with ancient history, going on through 
mediaeval history, and finally arriving at modern history. Contrary- 
minded persons have from time to time suggested that it might be well 
to start with the present and work backwards. Neither alternative is 
the correct answer. The study of history should start with events in 
the past that are significant for the present and the future, and with 
their significance. For a little child “significance” may mean some¬ 
thing picturesque, dramatic, personally appealing, and no more. For 
older children it becomes more abstract and general. But the point 
always is that the study of history should center upon the understand- 
ifig, the interpretation of the past, and in and through such growing 

and deepening understanding the precise grasp of the detail of chro¬ 
nology must and will emerge. 

PRACTICAL SIGNIFICANCE: I: THE SOCIAL STUDIES 

PROGRAM 

The organization of the social-studies program has come increas¬ 
ingly to recognize the developmental considerations we have been dis- 
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cussing and has been going beyond mere verbiage and fine-sounding 
statements of aim to embody them in practical teaching, 

1. The Developmental Line. An investigation published more 
than 20 years ago caused no little heart-searching among teachers of 
history and social science (215, Osbum). It consisted of a study of 
the questions actually used in examinations given in history courses in 
American schools. This, of course, is a very realistic and revealing 
matter; for the questions that a teacher puts into his examinations will 
show a great deal more surely than many protestations and theorizings 
what he actually considers important and what he actually empha¬ 
sizes. To give some idea of the scope of this investigation, more than 
55,000 questions were collected, classified, and analyzed. 

These questions were roughly classified into three categories: 
namely, pure memory questions; questions that seemed to require 
thought but whose content could be reproduced from memory; and 
true thought questions. On the most liberal interpretation there were 
26 per cent of true thought questions, 41 per cent of memorized 
thought questions, and 33 per cent of pure memory questions. The 
thought questions were of the following types: those calling for anal¬ 
ysis and judgment, 13 per cent; those calling for inference (how and 
what questions), 7 per cent; those calling for chronological order 
(trace questions), 3 per cent; those calling for cause and effect (why 
questions), 1.7 per cent. There were very few that had to do with 
giving proof, summarizing, or constructive imagination and none deal¬ 
ing with generalizations on cause and effect. By far the prevailing 
emphasis revealed in these examinations was on the organization of 
facts and the discipline of memory, with some emphasis on the train¬ 


ing of historical judgment. Very rarely was there any sign of recog¬ 
nition of history as a background for science, for training in citizen¬ 
ship, for the interpretation of the present or the appreciation of the 
past, or any stress on the weighing of historical evidence. So it would 
appear that whatever might have been said about the potential value 
and importance of history, the work actually revolved about the mem¬ 
orizing of facts and verbal explanations, with a meager and reluctant 

recognition of social understanding. 

Today there is a very marked change of emphasis indeed, at least in 

the work of the leading authorities in the social studies field, and also 
widespread attempts to translate the point of view into suitable teach¬ 
ing materials and procedures. Thus the California State Curriculum 
Commission (46) insists that the chief concern of the social studies 
must be understanding rather than information, which is a thoroughly 
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representative statement. Anderson, Forsythe, and Morse (5), report¬ 
ing on an examination of the literature on social-studies instruction, 
find substantial agreement on the following broad objectives: 

I. Acquiring functional information 

1. Understanding the special vocabulary of the subject 

2. Understanding chronological relationships (though not always in nu¬ 
merical and spatial terms, data rather than dates) 

3. Understanding maps (relative location, relative direction, relative dis¬ 
tance, area concepts) 

II. Analyzing social problems 

4. Knowledge of important concepts, generalizations, and findings as a 
prerequisite to reaching valid conclusions about social problems 

5. Locating and valuating information (defining problem, discovering and 
appraising sources, selecting relevant information, organizing infor¬ 
mation) 

6. Drawing conclusions and stating them effectively (relating and compar¬ 
ing specific facts, recognizing the limitations of data, formulating hy¬ 
potheses, avoiding fallacies, recognizing value patterns underlying con¬ 
clusions, stating conclusions acceptably by defining terms, by pointing 
out underlying values, by supporting conclusions with pertinent evi¬ 
dence, being alert to new evidence and willing to reconsider, examining 
and improving own system of values) 

7. Applying social facts, generalizations, and value principles to new situa¬ 
tions (detecting the relationship between known facts and new prob¬ 
lems, distinguishing between known facts and generalizations that are 
relevant and irrelevant, avoiding bad thinking, e.g,, contradiction in 
facts and values and unsupported generalizations) 

III. Practicing desirable social relationships 

8. Understanding and developing values consistent with the democratic 
way of life 

9. Understanding the social implications of specific facts and types of 
behavior 

10. Applying democratic values consistently in judging desirability of pol¬ 
icies and courses of action 

11. Understanding the importance of social action to further solution of 
social problems, and being willing and able to take such action 

Again, the 13th Yearbook of the National Council for the Social 
Studies (4, Anderson), proposes a program organized about the idea of 
critical thinking. Critical thinking, as the authors of the yearbook 
understand and describe it, turns upon dealing with social problems. 
A social problem, they point out, is not any kind of social situation. 
It is a social situation about which a decision must be made. The au¬ 
thors go on to suggest a sequence of steps in the process of critical 
thinking although they recognize that in practice it cannot be laid out 
in any neat and compact order, but involves a great deal of trial and 
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error and experimentation. First, the problem must be defined as to 
Its circumstances, and the definition stated in clear words. Second 
relevant information must be located, selected, and organized. Third' 
the information must be evaluated as to its meaning and its evidential 
worth. Fourth, conclusions must be drawn, considering hypothetical 
ones, basing them on the organized information that has been obtained, 
and not going beyond the information available. Fifth, the conclu¬ 
sions must be stated in acceptable form. Sixth, there must be a will¬ 
ingness to reconsider conclusions in the light of further evidence or 
better understanding. This is proposed as the basic pattern of instruc¬ 
tion in the social studies. Clearly we have here a strong and influential 

tendency to establish social understanding as the working develop¬ 
mental line. 

In dealing with the basic psychology of social development it will be 
remembered that much emphasis was placed upon its continuity. It 
may be well to revert to this idea once again in the present connection. 

An experiment was set up in two nursery schools. In both of them 
the teachers were expected to be responsive to and interested in the 
children. In school A, however, during the experiment the teachers 
were told to initiate a minimum of contacts with the children, leaving 
them as far as possible to work out their own plans and activities, and 
to give help only when asked to do so. In school B, on the contrary, the 
teachers were told to guide the thinking and planning and acting of 
the children into constructive channels. They were not to do this by 
imposing instructions or telling the children what to do, but rather by 
their own active and interested participation, by being willing to sup¬ 
ply information that was needed in the children’s activities, by coop¬ 
erating with them in a positive way, and by supplying suitable mate¬ 
rials and arranging them helpfully. At the end of eight months the 
children in school B excelled those in school A in constructiveness 
when faced with difiiculty or failure, in ascendant behavior, in social 
participation, and in leadership (282, Thompson). 

Social-studies instruction in a certain fifth grade was pointed toward 
developing an understanding of social concepts. The following incident 
shows the sort of values that can come from such an emphasis. One 
of the children proposed that the class write a book to be called “The 
Great Adventure.” It was to show the development of the ideas that 
led to the discovery, settlement, and growth of the United States. As 
was pointed out, this child had come to see the United States as the 
foremost answer to the problem of human welfare. He was only ten, 
but he wanted to know if “we couldn’t do something about it.” Essen- 
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tially he regarded America as an evolving state, trying to satisfy hu¬ 
man needs better and better. No doubt this child was immature and 
limited and unaware of the immense diflBculties of the task he was pro¬ 
posing. But he presents a type case of healthy development in social 
understanding at a certain age (192, Michele). 

These two examples, together with the proposal of the 13th Year¬ 
book, should serve to give the reader an idea of what a continuous 
central emphasis on understanding as the core of a social-studies pro¬ 
gram should mean and what it can accomplish. The little children in 
nursery school B were not being drilled in certain acceptable social 
patterns. They were being helped to deal with the immediate, limited, 
but still genuine social problems within their range of maturity in 
terms of understanding and insight. The fifth-grade child was being 
systematically influenced to think. And when, at the higher levels, 
social problems are attacked by locating and collating data, analyzing 
it, drawing experimental conclusions, setting up and criticizing hy¬ 
potheses, what is happening is in essence what took place in nursery 
school B, only on a higher and more sophisticated level, with far more 
abstraction involved. 

2. Setting. Here also we find a corresponding change of emphasis 
today. There is wide practical recognition of the truth that the devel¬ 
opment of social understanding can only go on in a rich, varied, per¬ 
sonally significant setting. This recognition is being built into many 
modern comses of study in the field. Units are organized on aspects 
of home life, play life, the local community and its phenomena, trans¬ 
portation, communication, inventions, and so forth. Projects are set 
up in relation to the local community, school affairs, and so forth. For 
the upper levels the proposal has been made to use the increasing body 
of data now available on propaganda analysis, since good material 
emphasizing thinking and suitable for high-school students is some¬ 
what scanty. All this is a marked feature of present-day practice in 
the social-studies field. It should, however, be pointed out that the 
intention is not primarily to give children information about local 
events, organizations, and undertakings and about current problems 
and issues, but to use such contacts for the sake of promoting social 
understanding. In other words, all this is the setting, and, as always, 
its effect upon the contemplated line of development is crucial. 

Here, as in so many other curricular fields, the needs approach is 
making its influence felt, and with undoubted benefits. The following 
proposal, which is representative of the needs approach, has been made 
for the selection of suitable materials for social studies courses, par- 
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ticularly at the secondary-school level. It is drawn up to show how 
the psychological emphasis changes between early and later adoles¬ 
cence. The first column undertakes to list important attitudes, desires, 
and interests characteristic of the young adolescent. The second 
column undertakes to show bow these attitudes, desires, and interests 
are modified as he grows older and more mature. The whole scheme 

is intended to suggest the kind of materials that might be suitable and 
appealing (187, Meek, p. 166). 


1- Major emphasis on concrete, descrip¬ 
tive, functional 

2. Active participation; opportunities 
for “doing” (taking trips, making 
things, dramatizing, etc.) 

3. Motivations: establishing relations 
with others; wonder about the 
world, etc. 

4. Collecting data (patterns for clarifi¬ 
cation ensue) 

5. Home: beginning of desire for eman¬ 
cipation and for new experiences 
outside the home; at the same time 
desire for security of love and im- 
derstanding in home 

6. Relations with peers: 

(a) Learning how to get along with 
others 

(b) Experiments in relations with 
opposite sex, usually teasing or 
boisterous in nature 

7- Adults outside the home: 

(a) Desire for security in their un¬ 
derstanding, guidance, and 
friendship 

ib) Desire for regulation and direct 
aid in making decisions; at the 
same time desire for opportu¬ 
nity for freedom and to assume 
responsibility 

8. Wonder, excitement about the 
world. Exploration of many areas 
(science, anthropology, comparison 
of cultures, transportation, etc.) in 
terms concrete and descriptive 

9. Identification with immediate sur¬ 
roundings ; gang, class, and school 


More abstract and theoretical consid¬ 
erations of deferred goals 
Continued active participation plus in¬ 
creasingly more intellectual consider¬ 
ations 

Interest in vocation, college, marriage, 
culture, finding place in world 

Progressively better able to interpret 

data. Scientific method 

Desire for mature relationships in 

home and particularly as an adult in 

home life. Interpretation of family 

relationships in light of founding own 

home 

Increasing insight into self and others 
Psychology 

Dating. Looking forward to founding 
a home 

# 

Seeking place as an adult with other 
adults; need for finding a place in so¬ 
ciety 

Increased self-dependence; ability to 
take new kinds of responsibilities 


Still on threshold of things yet undis¬ 
covered. Deeper insight into self and 
relation to culture through comparing 
different cultures. Organization of un¬ 
derstandings of social phenomena. 
Broadening of interests; specialization 
in certain areas 

Desire to establish self in relation to 
community and world. Social, eco- 
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community; their problems of gov- nomic, political problems more signifi- 
ernment, justice, law and order, etc. cant as adulthood is approached. In- 
Cooperative living in these situa- terest in adult cooperative living, 
tions. Learning what democracy is Continually emerging concept of de- 
by participating in a democratic way mocracy through participating in a 

of life in classroom and entire school. democratic way of life plus more ab- 

Begins identification with commu- stract consideration of it 
nity life 

As the authors of the publication just referred to well put it: “The 
material in many courses offered in high school is rich with implica¬ 
tions for human imderstanding, and only needs a teacher with insight 
to lift it from the dull impersonal academic drabness to living, vital 
material close to the concerns of boys and girls.” The true function of 
a dynamic setting could not be better stated, but once again it must be 
remembered that it is not the material, or its interest and appeal and 
its relevance to genuine needs, but the line of development promoted 
through its use that is the crucial consideration. 

PRACTICAL SIGNIFICANCE: II: TEACHING SITUATIONS 

A good teaching situation in this field, as everywhere else, is one in 
which there is organized a pattern of developmental learning integrally 
related to growth in social understanding. Here again the same work¬ 
ing principles or criteria are involved that have been found in every 
other area we have considered. There must be a rich, varied, manage¬ 
able, and dynamically appealing context, a focalization on some phase 
of social understanding, a full and effective use of the social possibili¬ 
ties of the situation for the sake of group thinking and learning, lati¬ 
tude and encouragement for the individual to make his own contribu¬ 
tion, and processes of evaluation that are organic elements of the 
teaching-learning situation itself. Let us see how this conception of 
good teaching is exemplified in modern practice in the social studies. 

A study made some time ago, but which is still relevant, revealed 
that there are six types of units widely used in the social studies (35, 
Bruner). 

First, there are units of unplanned experience. The teacher may 
simply surround the child “with a wealth of alluring experience that 
invites him to create and to live” (35, Bruner, p. 4). Teaching of this 
kind is unusual. It requires favorable conditions throughout the 
school, and in particular plenty of time; for if such free experience and 
activity is apt to be cut short by the schedule, the chances of anything 
worth while coming from it are greatly reduced. Nevertheless it has 
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mor© possibilitiGs than those unfamiliar with it might imagine. For 
though the experience may be unplanned, this does not mean that it 
is wholly unguided. For instance, if the children are provided with 
sand tables, materials for making model houses, charts and pictures, 
and with simple musical instruments, some quite far-reaching focal¬ 
izing influences are being brought to bear. And if the teacher encour¬ 
ages suggestions that come from individuals or subgroups and helps 
them along, focalizations are being reinforced and steered. Granted 
good conditions, and also skill and insight on the part of the teacher, 
activities resulting in genuine insight and genuine growth in under¬ 
standing can take place. 

Second, there are units that start with what is judged to be a worth¬ 
while, wholehearted, and purposeful experience and that are allowed to 
eventuate in whatever subject matter they will. For instance: 

In one Southern city a beautiful stream ran through the school campus. 
The youngsters wanted more than anything else a pool in which they could 
swim. One day a number of them pointed out to the teacher that a pool could 
be built by constructing a dam and that fresh water could be procured by 
building homemade locks. The teacher immediately entered into a discussion 
with the youngsters as to the possibilities. They decided that much of the 
work could be done by the members of the class, but that some help might be 
needed from the parents. All possible plans were discussed in class, and a for¬ 
mal report was drawn up and presented to the parents. At a special meeting 
of parents and pupils this report was analyzed and the fathers and mothers 
made practical suggestions for the carrying out of the plan. So important did 
the matter become in the minds of the parents and the pupils that all the city 
authorities were interested, and as a result the dam and locks were built by the 
pupils, certain technical parts of the project being provided by the city and 
the parents. The discussions, the drawings, the securing of data from engi¬ 
neers, the figuring on heights and pressures, all eventuated in a unit of work 
which contained subject matter from the fields of arithmetic, penmanship, in¬ 
dustrial arts, history, geography, art, and even literature. The teacher was 
not interested in the subject-matter fields as such, but took every advantage 
of this activity, which grew out of as wholehearted a desire as any that could 
have been imagined, to weave into the problem and the growing of her pupils 
useful and appropriate materials, skills, attitudes, and ideals (35, Bruner, p. 6). 

It is clear that context, socialization, and individualization of a high 
order were involved, and also that the full potential value of the ex¬ 
perience turned decisively on the organization, directly and indirectly, 

of effective focal points. ^ 

The third type of unit is the generalization unit, and here focaliza- 
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tion is much more explicit. A pivotal issue, theme, or generalization is 
set up, the understanding of which would be of value for the individ¬ 
ual and society. Content is essential, but its relevance to the focal 
issue is the controlling consideration. If, for instance, the unit cen¬ 
tered on the generalization “Men move from place to place in search 
of better living conditions,” only selected material from, let us say, 
Roman history would be pertinent, i.e., material bearing on this point, 
and nothing else. 

Fourth, there are units in which the teacher determines that certain 
information or skills are needed by the pupils, and sets up activities to 
obtain them. Here the subject matter is quite definitely predetermined. 
For instance, a teacher realized that her pupils were deficient in opera¬ 
tions with money. She also realized that the school cafeteria offered 
opportunities to bring about improvement. She led the children into 
a general discussion of the kinds of food sold there, the necessary 
materials and equipment. Price cards were made out, signs were 
painted, cashiers and clerks were selected, the cost of articles was de¬ 
termined, and an emphasis was placed on ability and facility in mak¬ 
ing change. 

Fifth, there are subject-matter units involving correlation, i.e., being 
related to other curricular areas. These can be very artificial, as for 
instance one in which a whole array of curricular subjects were 
grouped around the central theme of Africa; even the United States 
form of government being dragged in via the story of the Barbary 
pirates. In such a case one can hardly say that there is a true prob¬ 
lematic focus at all. Rather there is a topic. And the context pro¬ 
vided is mostly verbal. 

Sixth, there is the drill unit. A good example of this is a unit on 
what to do with maps, and how to use and read them. The obvious 
danger here is that the whole emphasis will be placed on memoriza¬ 
tion and habit formation. When this happens, we have the poorest 
of all types of focalization; a context that is narrow, verbal, and in¬ 
trinsically not appealing, very little chance for group thinking, and 
also very little chance for individual learning and contribution Drill 
situations are justified chiefly as terminal activities in a sequence of 
growth, and even then the value of mass drill is open to grave question. 
There is a definite trend toward organizing units that belong more 

or less definitely to one or another of these categories, with an increas- 
mgly explicit emphasis on social understanding. 

Thus a subunit set up in the schools of Salem, Oregon for the sec 
ond grade centers on the question: “How Do We Work Together for 
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the General Welfare?” (15, Bennett and Snyder). This is broken down 
into six more specific problems, as follows: 

1. What are the responsibilites of each person connected with our school? 

2. How do our home and school help us to keep healthy? 

3. What safety measures are necessary in our home, school, and neighborhood? 

4. What other helpers have we in our neighborhood and how does each help us? 

5. What means of transportation and communication do we have in our neigh¬ 
borhood? 

6. What can we do in our neighborhood for fun and beauty? 


A very wide range of activities is suggested, including tours through 
the school plant, meetings with various members of the school staff in¬ 
cluding the janitor, visiting neighborhood stores, sending news items 
to the local paper, making maps of the locality indicating busy streets, 
devising stores and dramatizations, and so on at great length. 

For work on the secondary level considerable attention is being 
paid to developing materials and procedures for teaching the various 
phases of critical thinking, i.e., defining the problem, obtaining and or¬ 
ganizing data, drawing conclusions, and critically considering and 
revising them. From the Beaver Country Day School of Chestnut 
Hill, Massachusetts, comes the suggestion that students might under¬ 
take such jobs as finding sources of information about the evolution 
of our monetary system from the use of beads by the Indians to our 
ovm use of metal and paper, about the establishment of the Federal 
Reserve System, or about the conditions on which banks extend credit. 
In connection with a twelfth-grade unit on public opinion organized in 
the Cleveland schools, the following “ways of investigating” have been 
suggested: Controversial articles on various subjects should be se¬ 
lected, from which statements of fact and of opinion should be culled; 
examples of misleading headlines should be collected and discussed, 
and the same with sensational movie titles; examples of the starting 
of rumors should be brought together; political reports by newspapers 
of opposing views should be compared; a number of eyewitness ac¬ 
counts of some event should be obtained and compared (4, Anderson, 

pp. 38-39). 


An example of what may be done to teach *venth-grade toU* *» 
conclusions is an exercise based on the growth of Buffalo, New York, h 
1910. After an introduction in which the drawing f f 

t:: t a'ftuti: 
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in question. He next reads extracts from A Directory of the City of Buffalo, 
1882. Practice in organizing this information is secured, and conclusions are 
drawn as to changes which had taken place between 1806 and 1832. When 
this work is completed, information from Pilkey's Street and Street Railway 
Service Guide to Buffalo, 1910, is introduced. The new information is organ- 
ized as before. 


Similarly, student dissatisfaction with the cafeteria service at one 
high school, a traffic and safety problem at another, and problems in¬ 
volved in the use of bicycles at a state teachers college have been used 
as specific opportunities for teaching critical thinking on social prob¬ 
lems. It is clear that in all these situations we have an abundant and 
dynamic context, a focalization on understanding, and very wide op¬ 
portunities both for group thinking and planning and for individual 
learning and contribution. 

It should also be observed that in the whole range of teaching situa¬ 
tions that have been discussed and described, natural processes of eval¬ 
uation are constantly going on. The pupils are working at problems 
in such a way that successes and failures, limitations and abilities, al¬ 
most inevitably reveal themselves. And teaching of this kind gears 
very readily into more formal testing. 

For instance, in connection with the unit on Buffalo mentioned 
above, the students read a historical document from which only very 
definitely limited inferences could be drawn; and they were asked to 
write what was in effect an essay test statement telling just what in¬ 
ferences could be drawn, what inferences could not be drawn, and what 
additional data would be needed for the development of further impli¬ 
cations (5, Anderson, et al., pp. 93-94). 

Again, an elementary-school group was shown a picture of a horn¬ 
book, with the following explanation and questions: 

This is the only book the little children of America had in the early colonial 
schools. It was called a hornbook. On a thin piece of wood, usually about 
four or five inches long and two inches wide, was placed a sheet of paper a 
trifle smaller than the wood. The alphabet was printed at the top in large 
and small letters. Below were simple syllables such as ab, eb, ib, etc. Then 
came the Lord’s Prayer. This printed page was covered with a thin piece of 
yellowing horn which showed the letters through so they could be read. After 
you have looked at the picture and read the story about it carefully, place 
a check in the proper place after each statement. 

1. The children in colonial schools did not learn to read. 

2. The people in colonial days thought it was important for children to learn 
their letters. 
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3. The paper used in the hornbooks was made in America. 

4. Many interesting stories were written for the boys and girls in American 
colonies to read in school. 

(The children, it should be explained, were to mark these statements 
as “true,” “false,” “does not tell.”) 

These are but a few selections from an immense amount of material 
and a vast body of suggestions in existence and being developed. The 
teaching of the social studies is still far from being completely oriented 
toward the development of social understanding. But the movement 
is very decidedly in this direction, and so we have the same educa¬ 
tional pattern emerging in this field that has been found in the lan¬ 
guage arts, in mathematics, and in natm-al science. 

THE PLACE OF THE SOCIAL STUDIES 

Before leaving this subject there is one claim that is both so re¬ 
markable and so influential as to require some comment. It is that 
the social studies should be the core of the curriculum. A representa¬ 
tive and typical statement of this claim is the following: 

Social studies are necessarily the core of the curriculum. There is no other 
subject which can possibly occupy that strategic position. Reading, writing, 
and the other skills enter as necessary tools in carrying on the socialized units, 
and together with music, art, and dramatics, also provide pupils with means of 
giving expression to the social insights and appreciations acquired. Only 
through such integration of the skill, the informational, and the aesthetic and 
expressive aspects of the curriculum does each become most educative. Bach 
subject has its own distinctive value in the development of an integrated per¬ 
sonality, but no subject can make its rightful contribution in isolation. SkiUs 
and processes are significant only in relation to individual and social purpose. 
Each subject emphasizes one phase of the integrated experience of living, and 
should be understood in that relation. If this reasoning is correct, pupils in the 
intermediate grades will spend a considerable portion of each school day in the 
development of a unit of work having significant social content. . . . This is 
the true meaning of integration or correlation in the school program. Social 

studies must be its center (46, pp. 80-81). 

This argument is a peculiar tissue of truth and fallacy. ^ It is cer¬ 
tainly true that linguistic competence, mature relational thinking, ob¬ 
jective thinking, and aesthetic responsiveness are essential factors in 
enlightened living. When they have been attained, they do m fact 
affect behavior. If they do not affect behavior, they have not been 
attained. But to say that they are or can be satisfactorily exemp i- 
fied in integrated units set up in school is an entirely different matter, 
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for an integrated unit, or even a series of integrated units, is enor¬ 
mously more limited than life itself. It is also true that the develop¬ 
ment of linguistic competence, relational thinking, objective thinking, 
and aesthetic responsiveness must proceed in a vital setting. But 
again, to claim that an integrated unit or a series of them always pro¬ 
vides the ideal setting is quite another matter. As a matter of fact it 
nearly always provides a heavily biased setting, suitable for some pur¬ 
poses, but unsuitable and indeed frustrating for others. The truth is 
that most integrated units are extremely inadequate patterns for effec¬ 
tive and far-reaching development in mathematics, natural science, 
and the arts. The learnings provided by such units in these fields are 
nearly always incidentalized, which means that they are scrappy, par¬ 
tial, ad hoc, and therefore ultimately unrepaying. 

The essence of the argument is that since the main business of edu¬ 
cation is to develop human beings who can live and behave in an en¬ 
lightened manner in human society, therefore the core of education 
must be the social studies. But it will not hold water. The social 
studies as actually conducted, and indeed as they must be conducted 
due to the sheer limitations of human nature, constitute a specialized 
field and this is the plain truth whether enthusiasts like it or not. 
This at once means that they cannot be equated to education in gen¬ 
eral. Undoubtedly specialization is limiting. Undoubtedly no bound¬ 
ary lines are clear, sharp, or mutually exclusive. But specialization 
has to be recognized and accepted because it happens to be an un¬ 
avoidable condition both of clear thinking and practical action. What 
a human being needs for truly enlightened living is a many-sided cul¬ 
tural, mental, emotional, and social growth, to which the social stud¬ 
ies can certainly contribute, but the promotion of which they certainly 
cannot monopolize. 


Suggestions for Further Reading 

1. Howard R. Anderson (ed.), Critical Thinking in the Social Studies, National 
Council for the Social Studies, ISth Yearbook, The Council, Washington, D. C., 
1942; Part 1, “The Nature and Purpose of Critical Thinking in the Social Stud¬ 
ies”; Part 2, “Methods and Materials for Developing Skill in Critical Thinking.” 
A comprehensive practical account of teaching the social studies with emphasis 
on understanding. 

2. Howard R. Anderson, Elaine Forsyth, and Horace T. Morse, “The Measure¬ 
ment of Understanding in the Social Studies,” National Society for the Study of 

Education, ^th Yearbook, Part I, 1946, pp. 71-103. Numerous practical evalua¬ 
tion procedures. 

3. Arthur I. Gates, “Psychological versus the Chronological Order in the Teach- 
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mg of History,” Historical Outlook, 1920, Vol. 11, pp. 227-230. Constructive criti¬ 
cism of the chronological organization of instruction in history. 

4. Elizabeth B. Hurlock, Child Development, McGraw-Hill Book Company, 
Inc., New York, 1942 j Chap. 9, **Social Development.” An excellent summary 
and interpretation of research results. 


5. Freeman Glenn Macomber, Guiding Child Development in the Elementary 
School, McGraw-Hill Book Company, Inc., New York, 1938; Chap. 6, “Develop- 
ing the Capacity for Effective Social Living.” Good comprehensive account of 
social studies instruction in the elementary school. 

6. Lois H. Meek (chairman), The Personal-Social Development oj Boys and 
Girls with Implications for Secondary Education, Committee on Workshops, Pro¬ 
gressive Education Association, New York, 1940. The needs approach in the 
social studies. 


Suggestions for Discussion and Study 

1. Show that when a child “learns to get on with others” a real growth in social 
understanding is involved, and not merely the learning of conventional ways of 
behaving. 

2. Why and in what respect is growth in social understanding likely to be cut 
short unless planned educational influences are brought to bear? 

3. Would there be a risk that a social studies program that really tried to fos¬ 
ter social understanding would be criticized as radical? What answer might be 
made? 

4. If our schools undertook to develop social understanding, would this mean 
significant changes in the social attitudes of many Americans? 

5. Criticize conventional procedures in the teaching of history from the stand¬ 
point of their effect on social imderstanding- Can you suggest any changes that 
would make history instruction more effective for this purpose? 

6. Does the fact that children have a prior interest in the future rather than 
the past suggest any difficulties for the teaching of history? Does it suggest any¬ 
thing in the way of a promising approach? 

7. Why is drill alone an ineffective way to build up accurate information? 

8. Select any topic you like in history or social science and consider the ques¬ 
tion of how accurate and specific a person’s information about it ought to be if 
he can be said to understand it. 

9. Consider carefully what is involved in the claim that social studies should 
be the core of the curriculum. Analyze the arguments involved, and evaluate the 
probable consequences in the way of educational emphasis and results. 

10. What similarities and differences do you find in the scheme of effective 
teaching for social understanding, and those aimed at developing linguistic com¬ 
petence, relational thinking, and objective thinking? 



CHAPTER 10 


THE DEVELOPMENT OF AESTHETIC 

RESPONSIVENESS 

THE NATURE AND MEANING OF AESTHETIC 

RESPONSIVENESS 

Yet another major type of human mental development is growth in 
aesthetic responsiveness. Like all the others with which we have been 
dealing, it is not self-contained or exclusive, and the personality as a 
whole is involved in it. But it has a psychological uniqueness and a 
definite character that needs to be understood, and that points 
to a distinctive educational treatment. 

For some reason or other aesthetic responsiveness in particular and 
the arts in general are often regarded as a realm of special mystery. 
This has led to the most serious misconceptions about their place in 
education and in life, and about the practical problems involved in 
teaching them. Yet as a matter of fact they are no more obscure and 
no harder to understand than any other aspect of mental life—and 
also no less so. The essence of aesthetic responsiveness is response to 
the evocative values or emotional intimations and meanings of organ¬ 
ized patterns. Indeed a work of art of any kind is precisely an organ¬ 
ized pattern whose function it is to embody, project, and convey such 
values and meanings. 

Organized pattern or arrangement appears in every phase of human 
mental activity and behavior. Its emergence into explicitness is the 
basic characteristic of all mental growth. A mathematical demonstra¬ 
tion or theorem or a system of mathematics is a nexus of relationships. 
So is a passage of expository prose. A scientific problem implies cer¬ 
tain relationships that have to be discovered, and when they are dis¬ 
covered and made explicit, the problem is solved. A motor skill, too, 
is an organized pattern of perceptions and physical movements. But 
in all such cases the primary function of the organization is intellect¬ 
ual or practical. It is something to be discovered, to be explained, to 
be understood, or it determines effective action. No doubt emotion is 
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present in connection with the creation of and the response to all such 
relational patterns. A great scientific discovery, a child’s discovery 
that parallel lines involve the same rotation about a transversal, the 
solution of a social problem either in theory or in practice, the success¬ 
ful acquisition of a motor skill can all be thrilling experiences. Also 
it is true that a person who has achieved a new insight or a new skill 
will feel differently and act differently about many things. But in all 
the cases just mentiond, the emotion of the creator does not get into 
or directly affect the pattern, and it is not transmitted through the 
pattern to other people. Archimedes, as we know, was enormously 
excited when he discovered the principle of specific gravity, and so was 
Descartes when he discovered the basic principle of analytic geome¬ 
try. But the emotions of these great discoverers did not penetrate 
their discoveries. Neither specific gravity nor analytic geometry are 
affected in the slightest by the way these two men felt when they hit 
upon them. But when we think of Beethoven composing the Ninth 
Symphony or Michelangelo painting the ceiling of the Sistine Chapel, 
or Keats writing the “Ode on a Grecian Urn,” just the contrary was 
true. They were fabricating organized, logical patterns just as truly 
as Archimedes and Descartes. But those patterns had quite a different 
function. They embodied emotional values, and this was their ration¬ 
ale. Their purpose was to “express” and transmit the emotions of their 
creators. 

Those who create such w'orks, those who re-create them, and those 
who enjoy them are responding in a manner that has something in 
common with all human response. They are responding patternwise, 
i.e., in terms of organization, of relationships. But also there is some¬ 
thing unique and characteristic about their response, because the pat¬ 
tern is expressly a vehicle of emotional meaning. It is this type of 
response, in which the design or the pattern is primarily evocative or 
emotional in its significance and purpose, which is properly called 
aesthetic response and which is the distinctive characteristic of the 

area of the arts.^ 

This point of view has all sorts of theoretical and practical ramifi¬ 
cations, a few of the most important of which must be briefly con- 

siclcrcd. 

1. There is among the various arts a basic unity. A poem is a pat¬ 
tern of language whose function is to embody and convey emotional 
values. It also has a referential meaning, but if it is not primarily 

1 For an amplification of this point of view see Carritt (47), Mursell (197), and 
Puffer. 
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evocative it may be verse but it is not a poem. A picture utilizes spa¬ 
tial relationships and relationships of color for the projection of emo¬ 
tional intimations. It too usually has a referential meaning, i.e., it is 
a picture o/ something. But if its purpose is primarily to inform or to 
explain, it may be a good blueprint but it is not properly a work of 
art, an aesthetic object. The same is true of all the other arts—archi¬ 
tecture, the dance, drama, costume, and so forth. A great building is 
not primarily utilitarian, but primarily expressive. The dance is not 
primarily skilled coordination. It too is primarily expressive. It is 
true that in all these arts there is a combination of the evocative and 
the referential; and here arises one of the basic problems of aesthetics, 
the problem of the relationship of form to function or to program or 
to utility, but it is a problem with which we shall not deal here. One 
art alone, the art of music, is capable of specific emotional evocation 
without objective or factual or intellectual reference. It uses pattern, 
and in fact very intricate and logically subtle pattern, but the pattern 
is purely the vehicle of feeling. This is what is meant by the famous 
statement that all the arts tend toward the condition of music, i.e., the 
use of design for purely evocative or expressive purposes. 

Here there is an immediate suggestion of the coordination of all the 
arts in an educational program. The central idea of such a coordi¬ 
nated program would not be to teach music, poetry, dance, drama, and 
painting all together under one roof but still as separate processes, but 
rather to think and plan in terms of developing the aesthetic respon¬ 
siveness that is the basis and common property of all of them. 

2. The boundaries between art and non-art are often hazy in par¬ 
ticular cases, but in general they are quite distinguishable. “The Eve 
of Saint Agnes” or a child’s picture attempting to catch the charm of 
a winter scene is indubitably art. The binomial theorem or a stu¬ 
dent’s critique of a piece of propaganda is indubitably not. But an 
emotionally loaded masterpiece like the Decline and Fall of the Roman 
Empire, or a student’s impassioned speech on some school issue cannot 
be sharply classified. Such hazy boundary lines occur always every¬ 
where, and we cannot help them. But it still remains necessary to 
think as clearly as possible. 

One reason why people are apt to object to such distinctions as those 
just made is that they tend to use the word “art” as a term of praise 
instead of the name of a distinctive psychological phenomenon with 
definite and recognizable characteristics. The binomial theorem is an 
elegant demonstration. The student’s critique may be extremely well 
written. Both of them might perhaps be called beautiful if we want to 
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stretch the meaning of the word a little. But they belong to a different 
category from “The Eve of Saint Agnes” or the child’s picture. To 
admit this—and it is obviously true—is not to disparage the binomial 
theorem or the critique. It is crucially important to recognize this dis¬ 
tinction, because until we are able to say definitely what we are talk¬ 
ing about it is impossible to think clearly or plan effectively. This is 
the trouble with a great deal of muzzy, sentimental, mystical pseudo¬ 
thinking about the arts and aesthetic values. It covers up essential 
differences in a fog of sentimentality, and obscures all the bases of in¬ 
telligent action. 

3. There is no essential difference between the fine arts, so-called, 
and the applied or practical arts. The decoration of a room or the 
choice of a color scheme for a costume are just as authentic aesthetic 
processes as painting a picture, reading a poem aloud, or composing a 
symphony. What goes on, albeit at different levels, is essentially the 
projection of feeling into pattern. Once more the educational implica¬ 
tions are clear. In a program of aesthetic education we are not pri¬ 
marily concerned with certain subjects, and certainly not with certain 
subjects conventionally considered respectable or superior. We are 
concerned with the development of aesthetic responsiveness. 

4. The aesthetic response requires a medium with certain definite 
characteristics. It must be evocative, and at the same time capable 
of entering into stable and delicate relationships. That is to say, it 
must have both emotional impact and an intrinsic logic. Musical tone 
is the outstanding instance of such a medium. It is known that tone 
has a unique, very powerful, very primitive emotional impact. Also it 
is capable of very refined yet very definite logical relationships. It 
moves up and down. One tone can be above, below, or on the same 
level as another. Chords, or combinations of tones, have definite 
values and trends. There is an intricate system of “tonal gravity” or 
key relationship. Tones can combine in major and minor patterns, or 
can be arranged in terms of louder and softer, and so on. This unique 
combination of emotional impact and intrinsic logic is what makes 
possible the art of music (197, Mursell). Much the same can be said 
of form and color, which certainly can be shaped into relational pat¬ 
terns, and certainly have direct emotional values. ^ Hence the visual 
arts. ^ Words and phrases, again, are full of evocative values, and at 
the same time can be shaped into patterns. Hence the literary arts. 
But when we come to odor, the case is different. Odors may have a 
very great and quite specific emotional appeal and impact. But thy 
have a very slight capacity for being organized into relational pat- 
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terns, which embody contrasts and repetitions and elaborations. So 
they are very limited as an aesthetic medium, and there has never 
been and can never be an elaborate art form based upon them. On 
the other hand mathematical symbols are capable of extremely refined 
organization and can express and embody pattern and relationship 
with the utmost precision and delicacy. But they have no emotional 
appeal at all in their own right, and therefore do not in any way con¬ 
stitute a true aesthetic medium. 

5. Aesthetic responsiveness manifests itself in three modes. The 
first of these is production, e.g., the composition of music, the writing 
of a poem, the painting of a picture, the originating of a decorative 
scheme. The second is reproduction, e.g., the performance of music, 
acting a play, reading a poem aloud. The third is enjoyment, e.g., 
listening to music, looking at a picture. Aesthetic reproduction occurs 
chiefly in the time arts, i.e., music and drama, and hardly at all in the 
space arts, such as painting or architecture. 

Notice here the avoidance of the conventional words “creation,” 
“performance,” and “appreciation.” These are all very vague and 
therefore very dangerous concepts. There is certainly something “cre¬ 
ative” in playing a piece of music or enjoying a picture. Also there is 
“appreciation” in composing a piece of music or in acting a part in a 
play. The terms aesthetic production, aesthetic reproduction, and 
aesthetic enjoyment, while they are not perfectly definite, are at least 
much more realistic, indicate much more clearly the actual subdivi¬ 
sions of function, and enable us to say much better just what we mean. 
All three are modes of the same basic response. Aesthetic production, 
e.g., writing a poem, is the projection of a unique way of feeling into 
an original design. Aesthetic reproduction, e.g., playing a piece of 
music, is the act of making clear the emotional values of a pattern al¬ 
ready produced. Aesthetic enjoyment, e.g., watching a play, which 
is also an active and not a passive process, is a responding to the 
emotional values of a projected design. 

This obviously bears on such often discussed questions of whether 
one should stress “appreciation” chiefly in general art education, 
whether there can be “appreciation” without “participation,” whether 
to emphasize “consumer” art or “producer” art, whether to make much 
of “creative” activity. Arguments on all these points are usually very 
muzzy, because the concepts themselves are so vague that we hardly 
know what we mean. The correct answer is not either pro or con any 
of these alternatives. The thing that clearly should be done in educa¬ 
tion in the arts is to stress and foster aesthetic responsiveness. If we 
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want to do this to the best advantage, we have to stress and foster it 
in all its manifestations. And all its manifestations support and re¬ 
inforce one another. Enjoyment stimulates production and reproduc¬ 
tion. Production and reproduction sharpen up enjoyment. 

6. The notion that there is something in the human psychological 
make-up that can be called specialized artistic talent is extremely 
doubtful. We have already insisted that linguistic competence, rela¬ 
tional thinking, objective thinking, and social understanding are not 
specialized, self-contained processes at all. They are simply ways in 
which the whole personality functions, aspects of the total mental life. 
This holds also for aesthetic responsiveness. It is not a separate fac¬ 
ulty in any sense. It is essentially one aspect of the total process in 
and through which human beings come to terms with the world and 
with themselves. To classify mental traits in terms of social institu¬ 
tions is always fallacious. The fact that business has grown up does 
not mean that some people have a special business bump. The fact 
that science exists in the world does not mean that a special faculty for 
science exists in the human mind. When a man does unusually and 
perhaps extraordinarily well at mathematics or in handling social 
problems, this in no way indicates that he has a special capacity for 
mathematics or social problems that sets him off from his fellows. 
What it does mean is that for one reason or another his whole person¬ 
ality has developed with particular effectiveness in this particular 

direction. 

This means that aesthetic responsiveness and artistic achievement 
are positively not limited to certain individuals who have special psy¬ 
chological qualifications. Probably the reason why many people who 
are far too instructed and well informed to believe in a special mathe¬ 
matical, scientific, social, or linguistic talent still believe in a special 
musical or artistic talent is that the whole area of the arts is so be¬ 
fogged with mystery. But the moment one understands what aesthetic 
responsiveness really is, one sees also that it is a basic characteristic of 
human nature. This is not to deny that different individuals will not 
be capable of developing it to varying degrees of adequacy. But as 
much can be said of any process. What it does show is that aesthetic 
responsiveness is a fundamental characteristic of human mental life 
and behavior, so that to develop it in all human beings and not only 

in a few is one of the responsibilities of general education. 

7. This whole point of view has a vital bearing upon the curricular 

values of the arts. Let us ask why children should be taught n^sic or 
painting. Quite a good case can be made even in these terms. Even i 
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a child is not going to be a professional, there is plenty of profit in be¬ 
ing an amateur and quite a reasonable profit in being only an "appreci- 
ator.” But if we ask why the aesthetic responsiveness of children 
should be developed, the case becomes quite different and much more 
impressive. For challenges to aesthetic responsiveness continually 
occur in life in numberless ways, and a person who can meet them is 
able to live and act in a more enlightened and effective fashion. There 
is a close parallel here with mathematics. The case for quadratic 
equations, trigonometry, or square root in terms of normal life needs 
seems weak. But the case for effective and intelligent relational 
thinking is unanswerably strong. 

8. In many recent publications on the curriculum and its objectives, 
the arts are supposed to have a special bearing on “spiritual values,” 
“cultural values,” “personal self-development,” or some such category. 
This, to put it bluntly, is prepyosterous, and dangerously so. It is a 
complete misinterpretation. The arts are indeed rich in such values, 
but mathematics, natural science, social science, language expression, 
reading, and physical skill are just as rich. None of these latter cur¬ 
ricular subdivisions belong to one department of life, and neither do 
the arts. This is as clear as day when we recognize that it is aesthetic 
responsiveness and its development with which we are chiefly con¬ 
cerned. For aesthetic responsiveness manifests itself in the home, in 
the school, in business and advertising, in attendance or nonattendance 
at the movies, in the choice or making of costume, in the arrangement 
of a garden—in fact in the whole compass and sweep of human affairs. 
One suspects that the worthy curriculum-makers who want to tuck the 
arts away under some such heading as “personal self-development” do 
so because they have for them an awed respect combined with total 
noncomprehension, and cannot think of any other place to put them. 

9. There is at the present time a tendency to assimilate the arts to 
the social studies. Thus we find integrated units on Our Harbor, 
Transportation, Life in the South Sea Islands, or what not, with 
alleged appropriate songs, pictures, poems, and dances brought in, 
either by way of “creation” or otherwise. This may be all very well 
as far as it goes. But the practice is full of dangers, and usually based 
on fallacious reasoning. For one thing, nine times of ten the artistic 
quality of such material is so poor, or if it is good the pupils’ realiza¬ 
tion of it is so meager, that aesthetic development is hindered rather 
than helped. For another thing, the relationship of art to the social 
scene is very far from obvious and almost certainly not direct. Simple 
chronological or geographical congruence is extremely superficial and 
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apt to be exceedingly misleading. We are dealing with the rococo pe¬ 
riod? Very well, Mozart! We are dealing with the early renaissance? 

Very well, Giotto! We are dealing with Augustan Rome? Very well, 

Vergil! All this is just a little bit too easy. The truth is that we know 
almost nothing about the genuine relationship between the artist and 
his immediate social and cultural setting in time and place. Two 
artists, if they represent a historical period at all, may do so in terms 
of two entirely different sets of values. The relationship of an artist 
to his theme, moreover, is a very complex, subtle, and often obscure 
matter. When Turner painted a pictiire with a train in it, he was not 
making a poster about transportation, nor was his picture of “The 
Fighting Temeraire” related in any way to social conditions in the Brit¬ 
ish Navy. To lug in works of art on the basis of such superficial and 
invalid associations, or to suggest to children that the source of artistic 
inspiration is likely to be some immediate social theme is to commit 
monstrosities in the name of the fetish of integration. This is not gen¬ 
uine organic integration at all, but only a simulacrum in the guise of 
what is just another of the interminable sequence of methodologies 
and devices. 


THE DEVELOPMENT OF AESTHETIC RESPONSIVENESS; 

BASIC PSYCHOLOGY 


1. General Characteristics. Typical aesthetic responsiveness makes 
its appearance in infancy, develops in a continuous sequence to the 
highest levels of artistic sophistication and achievement, involves the 
whole personality, and exerts an influence that ramifies throughout all 

the relationships of life. 

The earliest manifestation of aesthetic responsiveness is an almost 
undifferentiated response to the evocative or emotional values of cer¬ 
tain types of stimulation. It would seem that there is an extremely 
early affective or emotionalized response to sound, and particularly 
to sound with a tonal content.^ As a matter of fact there is reason to 
believe that among many of the lower animals a more or less emo¬ 
tionalized response to sounds of various kinds—danger sounds, warn¬ 
ing cries, love calls, etc.—is prior to reaction to visual stimuli. And 
the same thing seems true in general of human infants. The soothing 
effect of lullabies and croonings has been recognized for immemorial 


2 Tone differs from sound in general in two respects. Psychologically, tone has 
definite pitch and definite quality, whereas noise does not. Physically, a ton 
contains ^little or nothing but the components of the overtone series, whereas 

noise has many extraneous components. 
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ages by mothers; and there is a perfectly authentic psychological in¬ 
sight in this. The earliest differentiations are between sounds that have 
a personal and an impersonal source, and between their emotional or ex¬ 
pressive values, i.e., between sound patterns that express love or fear or 
anger. Later on differentiations in terms of the structure of the sound 
patterns, i.e., between different melodies, begin to be possible. It has 
been remarked that at the age of a few months a baby will lie by him¬ 
self, happily engaged in babblings, lallings, and comfort sounds that he 
may keep up for a long time. The suggestion has been made that 
here we have, in part at least, the genetic basis of pleasure in both 
music and poetry and that if these manifestations are discouraged or 
ignored or otherwise restricted, the child’s later aesthetic development 
may be harmed (169, Lewis). 

So far as we can tell, emotional or aesthetic responsiveness to visual 
experience comes in later than response to auditory experience. It 
has been argued that in racial evolution the organs of hearing are 
prior to the organs of vision, and that the same order of development 
appears in the individual. In any case the probability is that aes¬ 
thetic response of the visual type is first to vague color-shape combi¬ 
nations, that color itself as pleasing becomes prepotent; then differen¬ 
tiations of color in terms of pleasant or unpleasant effects occur, and 
still later differentiations of visual pattern or form. When the baby 
gazes at or reaches for something bright and shiny we are pretty close 
to the origins of the kind of responsiveness that makes possible the 
visual arts. 

It is important to understand that basic aesthetic responsiveness is 
to the sheer content of the stimulation or the experience, and not to 
any factors of design or pattern or organization. In the field of audi¬ 
tory experience there is very general agreement among investigators 
that a child’s primary response is simply to the content and appeal 
of sheer tone itself. This is contrary to frequent assertions that a 
child’s first interest is in rhythm, which of course is a factor of organi¬ 
zation, but all investigations indicate that this idea is without founda¬ 
tion (197, Mursell). So in the field of visual experience, the sequence 
is emotionalized response to sheer color, to pattern, and then to visual 

patterns as symbols or representations of other things, i.e., pictures of 
this or that. 

At a later stage the aesthetic type of response becomes associated 
with the child’s fantasy life, his strongly marked tendency towards 
imaginative creations, make-believe, and daydreaming. As every com¬ 
petent student of child psychology knows very well, this fantasy life is 
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highly dynamic and helps to meet some of the most basic needs of the 
developing personality. There is a strong tendency for it to be re¬ 
pressed by matter-of-fact social expectations and standards, and by 
an intellectualized education that ignores certain factors in human 
nature. Adults tend to treat a child’s fantasy as unimportant or even 
trivial, or as something beyond which he should grow as soon as may 
be; and they influence him to feel the same way about it. Its con¬ 
structive realization, however, is possible in the arts. They provide 
forms for its expression that are socially acceptable and that can seem 
worthy and dignified to the child himself. This is one of the basic 
functions of the arts, at the adult level as well as in childhood. The 
genius-artist is a constructive daydreamer, and this is possible and 
desirable also for the child-artist. Here, of course, is the real point 
of the egocentric trends in the language and general behavior of chil¬ 
dren that were emphasized by Piaget, with so much resulting discus¬ 
sion and agitation. These tendencies are not a sort of attack of psy¬ 
chological measles to be gotten over as soon as possible, never to return 
again, as one grimly grapples with the matter-of-fact realities of adult 
living. They are normal factors in human development, and also in 
man’s adjustment to himself and to the world. The adult human be¬ 
ing whose fantasy life is impoverished, repressed, or warped is a one¬ 
sided person. 

The man that hath no music in himself. 

Nor is not moved with concord of sweet sounds. 

Is fit for treasons, stratagems and spoils; 

The motions of his spirit are as dull as night. 

And his affections dark as Erebus: 

Let no such man be trusted . . . 

Here is one of the many occasions when the insight of the great poet 
hit on a point of eminent psychological validity* Human beings do 
not adjust well to life by intellect alone. Dreaming, imagination, fan¬ 
tasy also have their place. And the arts at all levels are precisely ob¬ 
jectifications or exteriorizations of private and egocentric tendencies 
and intimations—translations of formless and emotionally loaded im¬ 
pulses into form. , , j r -w ^ 

It has been argued on the basis of a very considerable body of silted 

evidence that the work of any mature artist is a projection of his basic 
attitudes and impulses, of his whole personality as a human being. 
Thus the ultimate differences between such men as Beethoven and 
Mozart or between Raphael and Michelangelo turn on the sort of per- 
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sons these men were, and the means by which, as persons, they came 
to terms with life. These differences manifest themselves both in 
their artistic products, and in their ways and means of producing them 
(243, Rusu). A thorough attempt has been made to establish a rela¬ 
tionship between the characteristics of children’s paintings and their 
personality types (229, Read). The analysis on which this claim de¬ 
pends is not one with which it is possible to agree in detail, for the 
reason that any classification of human personality into distinct types 
is very dubious at best. But the basic idea is unquestionably sound. 
Aesthetic response at all levels is precisely the projection of chaotic 
inner feeling and impulse into orderly, explicit, expressive design. Its 
immense importance in human life can be seen in the enthusiastic 
reactions of children to movies and comics in default of something 
better. Here, indeed, is the ultimate basis of the arts, and the primary 
consideration in art education. At the same time we must be careful 
not to say that the arts are sole or unique opportunities for “self-ex¬ 
pression” or for the “creative urge,” even though they do offer some¬ 
thing that can be found nowhere else. Any form of developed be¬ 
havior can and does involve “self-expression” and creativeness. The 
specific function of the arts is to capture, organize and project emo¬ 
tional values. 

2. Developmental Change, We now turn to consider the type of 
developmental change that occurs in the growth of aesthetic responsive¬ 
ness. Some of the comments already made bear on the question and 
indicate what is the essential point. The sequence of change in and 
through which aesthetic responsiveness moves toward maturity is one 
in which the factors of differentiation, integration, abstraction, and 
emerging precision are controlling. Neither in the arts nor anywhere 
else do mature and stable patterns of behavior establish themselves 
by habit formation, ingraining, accumulation, routine, or mindless drill. 

Three very significant accounts of developmental change in this area 
deserve and repay careful consideration. The first has to do with the 
early and later responses of the child as he wishes to convey feeling in 
the medium of color (2, Ames). The child, let us say, has seen a fire. 
His aesthetic problem is to convey its emotional or evocative values. 
He does this, perhaps, by putting down on his paper or canvas an ex¬ 
plosive blotch of red, and this he calls a fire. As the process of dif¬ 
ferentiation goes on he recognizes that the blotch of red does not 
adequately say what he wants to say. It might, for instance, be a mur¬ 
der. So he must indicate his intention more clearly. If he has in 
his picture people standing by and watching the scene, this will show 
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that it is a fire and not some other kind of disaster. Now he has 

looked at the fire from a high window, and so the spectators must be 

drawn as seen from above. He does not know how to do this. Very 

well, take him back to the scene of the fire or at least to some high 

viewpoint, and away from the thought of his own inadequacy. Let 

him look at people as seen from above, and put down what he sees. 

This sequence is typical of the evolution of aesthetic responsiveness 
at all levels. 

The second and more extensive account is an analysis of the develop¬ 
ment of children’s ability to draw (17, Biber). The whole process is 
a sequence integrated with their widening experiences and contacts and 
with the establishment of more and more refined and secure motor con¬ 
trols. Some writers on art education have talked about an alleged 
early “scribble stage” in the process of becoming able to draw. This, 
however, is a fundamental misconception. What the child does with 
drawing materials is not aimless scribbling at all; and to think that 
this is what happens is to impose a purely adult and alien interpreta¬ 
tion on the facts. What actually happens is the making of large, oscil¬ 
lating arm movements, with much repetition and little fine control, 
and with the crayon clutched in the fist and used quite as much as a 
general plaything as a drawing implement. The child is not “scrib¬ 
bling” when considered on his own level. He is reacting to the draw¬ 
ing materials as well as a being at his grade of motor and general per¬ 
sonal development can. From two to two-and-a-half we commonly 
find a reduction of exploratory movements and a gain of control, a re¬ 
duced tendency to cluster the lines in one part of the paper, and an 
increased tendency to use the whole paper. Here is the genn of the 
organized “picture space” of the mature artist. At the same time he 
continues his previous achievements, and experiments with new types 
of lines. His increasing motor control leads to the production of en¬ 
closed lines, and thus to the beginnings of spatial forms. And the ad¬ 
vance is helped along also as he perceives more and more discriminat¬ 
ingly what he has done. Between two-and-a-half and three we may 
expect a definite emergence of shapes and forms, or parallels, and de¬ 
liberate and conscious repetitions. Here is the germ of balance and 
unity that appear in mature work. By the age of three his whole ac¬ 
tion is more controlled than it was at two. Also another factor of 
determining importance comes in. This is the beginning of personal 
feeling for his work. The “see what I have done” attitude is defi¬ 
nitely manifested; the child begins to be aware of a connection between 
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what he has done and pictures in books, and also begins to name his 
pictures. From three to three-and-a-half we may expect to find more 
definite organization, more effectiveness in dealing with pattern, an 
attention to spaces and shapes and not merely to lines, and a more 
definite tendency to use the whole paper as a field rather than scatter¬ 
ing marks all over it or squeezing them into a corner as he did when 
younger. By the age of four, drawing, which about a year earlier was 
emerging from the amorphous stream of behavior, has become a defi¬ 
nite technique with various possibilities. His work now has a high 
personal value, e.g., he wants to take his picture home. His hold on 
the crayon has changed from a fist grip to an overhand position with 
the fingers guiding. The drawing materials are now exclusively tools, 
not things to be played with in any way, including insertion into the 
mouth. Furthermore there is an emergence of referential symbolism, 
and the relationship of the picture to what it represents becomes im¬ 
portant. This, of course, is a crucial point, not because it is a definite 
separate stage but because social pressures begin to operate. He 
wants his picture to look like something, to be accepted and respected, 
not to be laughed at. Insincere praise, however, and kind comments, 
which he already knows enough not to believe, will certainly not help 
for long. What he needs is to be shown how to do what he wants, and 
this can be done. Innumerable children fail to carry forward a per¬ 
fectly feasible development of the ability to draw simply because they 
do not get the right help at the right time—and that help can be very 
simple but must be expert—^to enable them to produce work that is 
socially acceptable. 

Our third example of a developmental sequence is from music, and 
it has exactly the same features. A group of five-year-old children 
in a nursery school had been playing for some time with homemade 
instruments. There was little formal direction, and the work was 
much enjoyed. The children would come early to school to carry the 
drums into the playground and get them set up and ready. One day 
they started to chant with a well-marked rhythm the words, ^‘You 
better watch out for your whole life!” There were interminable repe¬ 
titions. The chanting grew louder and louder. The children were 
deaf to tactful suggestions that music sometimes varied, and so forth. 
The following day there was more of the same, only still louder and 
with more participants. Then changes in intensity and the beginnings 

of organization started to appear. After the third day the following 
had emerged (258, Sheehy, pp. 23-24): 
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Drums and voices 
You better watch out for 
You better watch out for 
Voices alone 

Better watch out—better 
Better watch out—better 
Voices alone 

Shoo, shoo, shoo, shoo 
Shoo shoo shoo 
Drums and voices 
You better watch out for 
Voices (shouting) 

Watch out! 


your whole hfe! 
your whole hfe! 

watch out! 
watch out! 


your whole life! 


These three cases exemplify all the essential characteristics of de¬ 
velopment in its specific application to aesthetic responsiveness. More¬ 
over, the developmental process remains basically the same at all 
levels, up to the highest. This is a viewpoint full of momentous con¬ 
sequences, some of which it seems well to mention. 

a. All the artistic techniques are refinements of aesthetic respon¬ 
siveness. They are methods of controlling the medium for an expres¬ 
sive purpose. There is no doubt that this is how mature artists feel 
about their work. When they labor, as they do with fabulous energy 
and intensity, it is by no means for sheer mere mechanical agility, but 
for more and more refined control, more and more capacity to realize 
expressive intention. And what always takes place is a process in 
which ever finer differences become apparent, ever subtler connections 
and integrations emerge, ever more precisely graded utterance be¬ 
comes possible. Any pedagogical treatment that separates technique 
from expressive intention is fundamentally vicious and defeating. In 
the teaching of the visual arts and of acting, technical study as such 
is not highly organized and its development is very closely associated 
with expressive intention. In the teaching of music, however, techni¬ 
cal study has become very highly organized, and a plethora of mate¬ 
rials exists. So there is a very great danger indeed of its becoming 
divorced from aesthetic responsiveness and expressive purpose. The 
point, briefly, is always this. Technical study should always be a de¬ 
termined effort to become able to say something better. 

b. It would be a disastrous mistake, however, to think that in the 

developmental teaching of any art technical study has no place. A 
child or a group of children, let us say, are working for the more per¬ 
fect rendering of a song or a piece of instrumental music. Technical 
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problems are involved. They attack these problems. But if the at¬ 
tack is properly oriented, something more is going on than a gain in 
motor facility. The expressive meaning itself is becoming more ex¬ 
plicit. When it is said that technical study should always be for the 
piu’pose of realizing an expressive intention, the point is not that the 
intention is present from the first—complete, refined, and perfect. On 
the contrary, it defines and refines itself in the process of technical 
study. This is perhaps more obvious in other arts than music. A 
child, let us say, is painting a landscape. He has difficulty with the 
clouds. They will not “come out” right. But his problem does not 
only, or indeed chiefly, center on the manipulation of pigments and 
brushes. His great need is actually to perceive better what makes 
the clouds look the way they do and what makes them suggest what 
they suggest. When he has achieved this better seeing, the putting 
down will come along. Or again, a child is composing a poem. As he 
works over one of his stanzas, a new and more evocative word or image 
suggests itself. This may properly be regarded as a technical advance. 
But far more is involved than merely a more expert use of language. 
He has actually come to realize his own meaning more completely, to 
make it more perfectly explicit. So the whole development of tech¬ 
nique is essentially the refinement of aesthetic responsiveness. The 
point is not to abandon technique or to make it secondary, but to be 
sure that technical study itself is part of the process of aesthetic de¬ 
velopment. 

c. The function of aesthetic enjoyment is to foster aesthetic devel¬ 
opment. As one listens to or looks at either the work of others or 
one’s own work, new differentiations and integrations emerge. Thus 
it is a great mistake to think of “appreciation” as a separate and sep¬ 
arable phase of education in the arts. If it is worth anything at all 
it is simply an aspect of the total process of aesthetic development in 
which one of the modes of aesthetic response, i.e., enjoyment, is upper¬ 
most. As a matter of fact, the widest and richest possible experiences 
in the way of enjoyment, of listening, of looking are supremely im¬ 
portant in a developmental program of instruction in the arts. Many 
a child falters and fails in his progress toward achievement in music 
or in painting, largely because he does not know what good music and 
good painting really are. 

d. The development of taste depends precisely on the emergence of 
the sort of differentiations and integrations we have been discussing, 
and which are also basic in artistic production and artistic reproduc¬ 
tion. Reference has already been made to the questions of whether 
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appreciation is possible without participation, whether participation 
really helps appreciation, and whether “creative work” is of great im¬ 
portance. It is now possible to return to them with a wider back¬ 
ground. 

In the first place, experiences that consist of nothing but listening 
and looking are clearly very limited. Such experiences, which belong 
to the category of what is called “enjoyment,” can be very passive 
and superficial. In them the essential differentiations and integra¬ 
tions may emerge only feebly. Even a little quite elementary work 
with the medium—a little painting, drawing, singing, playing, or 
acting—can do wonders in the way of showing people what the arts 
are all about. In the second place, if artistic reproduction, or “par¬ 
ticipation,” i.e., singing, playing, acting, etc., is mechanical and aes¬ 
thetically meaningless, it hinders appreciation rather than helping 
it. A vast number of private music lessons and of music periods in 
school certainly do nothing to promote the appreciation of music. A 
vast deal of instruction in drawing does nothing to promote the ap¬ 
preciation of art. Participation as such has no magic power what¬ 
ever. Everything depends upon what one participates in. But when, 
on the contrary, participation is an experience of intensive and en¬ 
lightening endeavor to discover and convey the expressive values of 
the pattern, it has enormous effects on appreciation. Third, as to 
“creative work” this too has in it no intrinsic magic whatsoever. Con¬ 
structing an exercise in harmony, or writing a composition on the ques¬ 
tion: Is Hamlet mad? are both in a sense—extremely limited, it is 
true, but still genuine—creative undertakings. But their value for 
developing an awareness of either musical or literary values is, to put 
it mildly, questionable. The reason is that they do not exemplify any 
genuine aesthetic responsiveness at all. But when a child composes a 
little poem about the sound of a brook heard in the summer night, or 
paints a picture of some well-loved scene, or creates a simple but ex¬ 
pressive tune, then indeed something can happen to his seeing, to his 

hearing, to his heart. 

e. Along with these processes of emerging differentiation, integra¬ 
tion, and precision goes also the emergence of abstractions. Little has 
been said about this so far, but it is also important both theoretically 
and practically. Part of aesthetic development is the advancing power 
to use symbols and verbalizations as instrumentalities for the control 
of action and feeling. In the area of the arts, abstract symbols are 
used for both these purposes—for the control of action, and the con¬ 
trol of feeling. The first of these two purposes is exemplified in the 
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elaborate and ingenious synabolic system of the musical notation. The 
second is exemplified in the ability to formulate and understand criti¬ 
cal appraisals and interpretations in words. Here as always it is cru¬ 
cially important that the capacity to use abstractions shall be thought 
of and treated as an organic phase of aesthetic development rather than 
an end in itself. 

PRACTICAL SIGNIFICANCE: I: THE PROGRAM 

OF ART EDUCATION 

1. Developmental Line and Setting. Two most essential features 
of a good art education program® are, first, a constant emphasis on 
aesthetic responsiveness throughout all levels and in all phases of 
work, and, second, the organization of a setting of real life activities 
and concerns in which the development shall go foward. The core or 
determining developmental line of the program is the progressive reali¬ 
zation of expressive beauty in human life. And though it may and 
should utilize life activities and life situations, these again are not in¬ 
troduced for their own sake, but because they are the proper media 
for the progressive revelation of what beauty and expression mean 
and how they may be realized. 

The following account of an educational situation shows very well 
and in concrete terms what is involved. 

Long periods of drill on color charts are a relatively purposeless and ineffec¬ 
tive activity, yet a small group of children has been known to spend hours 
trying out different color combinations to get the particular brick color desired 
for the roof of a Spanish mission they were building. These children were 
confronted with a real problem. The corrugated cardboard being used for the 
roof was a dirty brown, and this affected the final result. The calcimine paint, 
when dry, was a different shade than when wet, so applications of different 
mixes had to stand for some time before their true shades were apparent. 
The children discovered that they must keep records of each mix if they were 
to reproduce the desired shade in the quantity needed. Not only did these 
children receive much practice in the mixing of colors in a practical situation, 
but they developed a more scientific approach to problem solving. Several 
hours of formal drill on the making of color charts would have availed these 
pupils little, but with a direct need as the motivating force they drilled them¬ 
selves for hours on the technique of mixing colors to obtain a desired result 
(181, Macomber, p. 224). 

® The expression art education will be used from this point on to include not 
only the visual arts but also music, the dance, the aesthetic aspects of literature, 
and so on. The common phrase “music and the arts” is extraordinarily clumsy 
and suggests an obviously improper distinction. 
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This particular story is told as part of a defense of the inclusive 
integrated unit, and there seems to be no doubt that from the stand¬ 
point of the arts it was a very favorable example. There seems to 
have been a definite and enlightened emphasis upon aesthetic respon¬ 
siveness, an intelligent and effective promotion of the indicated line 
of development in a very excellent setting. That this does not always 
happen in this kind of teaching organization is all too certain. The 
integrated unit is apt to spread so widely that it does nothing in par¬ 
ticular, or if it effectively fosters certain lines of development it neg¬ 
lects others. And the chief sufferer is very apt to be aesthetic re¬ 
sponsiveness. The danger always is that the arts will be forced to 
serve alien ends. Poems and plays may be dragged in on the basis of 
a relevance so slight that it almost amounts to free association. 
Posters and perhaps murals are “created” to illustrate transportation 
or communication or the doings of the fire department and they are 
frequently lacking in any aesthetic value. Trashy songs are chosen 
simply because of their topical reference and performed without aes¬ 
thetic insight. So far as the specific example just cited is concerned, 
there is no reason why such situations cannot be organized explicitly 
in connection with the development of aesthetic responsiveness, and in¬ 
deed every reason why they should be. The construction of a replica 
of a Spanish mission, which was involved in this instance, could work 
out well, although in some cases it might be found difficult and distract¬ 
ing. But the principle involved in this case is certainly one to be fol¬ 
lowed. 

In any case, the developmental program in the arts should provide 
a wide variety of materials and a wide range of challenges and op¬ 
portunities. Such materials, challenges, and opportunities should be 
concrete, specific, and easy for children to manage, and should have a 
direct appeal to the children. What they might be is suggested by an 
interesting investigation made some time ago to ascertain what chil¬ 
dren find beautiful (11, Barnes). It was found that the aesthetic 
interest of the seven- and eight-year-olds centered around flowers, 
animals, and dolls; and there was a particular liking for dolls among 
the younger children. With the twelve- and thirteen-year-olds, land¬ 
scapes were the favorites; and it is significant that buildings and works 
of art were never mentioned. In other words, the aesthetic interests 
and preferences of these children centered on expressive beau^ m 
their daily lives. The preferences and choices of these children should 
not be found surprising. They are probably not so very different from 
those of adults, if only adults could be induced to give equally frank 
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and unbiased opinions. A six-year-old child may consider her doll 
the prettiest thing in the world. Her father may consider his new car 
the prettiest thing in the world. Neither of them may even think of 
mentioning the “View of Toledo,” the “Fifth Symphony,” the “Nut¬ 
cracker Suite,” or even the nearby “functional” skyscraper. Now 
certainly a developmental program in the arts will not organize a set¬ 
ting devoid of works of art. But it will include a great deal more, and 
a great deal of material that is far nearer home. 

The soundness of this point of view becomes more evident when we 
remember that some of the greatest artistic movements of all time 
arose out of the crafts, and that some of the supreme musical crea¬ 
tions are rooted in a wide popular musical tradition and vitally related 
to the music of the people. The right kind of developmental setting 
is one that tends to evoke aesthetic responsiveness and discrimination 
with reference to all the aspects of the environment. A very important 
part of the business of the developmental program in the arts is to 
foster the disposition to reshape the environment in terms of aesthetic 
values and standards. A dingy, cluttered room, a costume without any 
touch of appeal, a landscape made hideous by billboards that are 
blandly tolerated—these are all reproaches to aesthetic education. It 
is out of this wide and inclusive setting that work in the special arts 
fields naturally arises. In the elementary school such a setting should 
be the chief content of the program and it might very well be organ¬ 
ized, although on a higher level, in the junior high school courses in 
general arts or general music. 

Within this setting there should be a constant emphasis on factors of 
aesthetic value and appeal. Simple decorative objects may be planned 
and made and colored. Small houses may be constructed and placed 
on lots consisting of sheets of beaverboard or cardboard that them¬ 
selves may be planned and laid out with suitable planting. Room ar¬ 
rangements may be planned, both for model rooms and real ones. 
Projects for the beautification of the classroom or the school grounds 
may be organized. Camera clubs or individuals who have cameras 
may undertake to make photographs of local landscapes, buildings, 
and scenes that may be discussed in class. Local examples of archi¬ 
tecture or community planning may be studied, compared with pictures 
of comparable instances elsewhere, and discussed. Costume designs 
may be used as teaching materials. Children may be encouraged and 
helped to find poems that they like, read them to the class, and talk 
about them. Also they may be encouraged to write poems of their 
own. Music heard at the movies or on the radio may be discussed. 
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Projects in which individuals or small groups prepare musical per¬ 
formances for the class may be set up. Individuals may be encouraged 
and stimulated to compose simple songs or perhaps instrumental 
pieces, either for “social” or standard instruments, that are suitable 
for special occasions; and group undertakings in musical composition 
also open up numerous possibilities. The group as a whole may pre¬ 
pare music which can be performed for other classes, for assemblies, 
for parent-teacher association meetings, and the like. These are a few 
of the innumerable suggested activities that may be inaugurated and 
guided. And in all of them the central consideration should be to 
help the children to recognize and discriminate between aesthetic and 
expressive values. 

There is every reason to believe that children are readily respon¬ 
sive to the factors on which aesthetic excellence depends and that this 
responsiveness can be developed by appropriate emphasis. This opin¬ 
ion depends upon a large body of experience but also it has at least 
some experimental support. For instance, it has been definitely shown 
that children of preschool age are responsive to the factor of composi¬ 
tional balance. Children of this age were shown balanced and un¬ 
balanced designs made of blocks and asked to copy the member of 
each pair that they preferred, and their sensitiveness to the factor of 
balance was clearly apparent (62, Daniels). The attempt was made 
to ascertain the sensitivity of children of preschool age to the factor 
of rhythm in visual design, but here the results were less decisive. The 
technique of the experiment was to show them simple rhythmic designs 
with one element omitted, e.g., a pattern showing seven dogs all going 


in the same direction, with one space blank. The children were asked 
to fill in the blank space by choosing between two cards; one of which 


showed a dog going the same way as the other seven, the other show¬ 
ing a dog going the opposite way. Preferences in favor of continuing 
the rhythm were not very decisive, but this may mean nothing more 
than that the factor and its importance were not as clear as they might 


have been in this setting (146, Jasper). Another investigation of the 
same kind had to do with response to compositional unity or har¬ 
mony, i.e., the integration of the visual design. Various small objects 
were used such as model trees, a model doorway, a model birdbath, 
and model furniture. The children chose between various unified and 
un-unified arrangements of these obj ects and made arrangements of 
their own. Some of them showed a marked sensitivity to composi¬ 
tional unity, though others showed very little (305, Whorley). 

These investigations were quite limited in scope, and one cannot 
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say that their results are conclusive, though in the main they are posi¬ 
tive. However the claim that children are readily responsive to fac¬ 
tors of aesthetic significance has been confirmed in two directions. 
In England some years ago a widespread study was made. The re¬ 
search instrument used was what is undoubtedly the best existing test 
of aesthetic judgment. This test consists of a series of excellent photo¬ 
graphs of actual art objects. The photographs are arranged in pairs, 
e.g., two chairs, two cabinets, two textile designs, two vases. One 
member of each pair of pictures shows an aesthetically excellent ex¬ 
ample of its kind, and the other member of the pair shows an aes¬ 
thetically inferior example of the same kind. The pictures themselves, 
it should be said again, are extremely good; for this is a most impor¬ 
tant point. This test was given on a nationwide scale to many thou¬ 
sands of children, young people, and adults. The results decisively 
showed that young children have extremely good “natural” taste and 
that they can give good though incomplete reasons for their choices, 
but that during adolescence there is a tendency, due no doubt to vari¬ 
ous unfavorable influences, for taste to become perverted and for 
preferences for overfussy, overloaded, sentimentalized, and distorted 
objects to emerge (39, Bulley). Furthermore it has been shown that 
when definite efforts are made to teach children the values of expres¬ 
sive visual design, there is likely to be marked success. In an investi¬ 
gation bearing on this point it was found that when children are simply 
shown pairs of art objects, one being good and the other bad in each 
case, together with a statement as to which is preferable, there was 
little effect. But when simple nontechnical explanations were given, 
followed by practice and experience in choosing and in giving reasons 
for one’s choice, very marked gains appeared (298, Voss). 

Thus we can say with a good deal of confidence that children are 
readily responsive to the aesthetic values of visual design, and that 
this responsiveness can readily be developed. The same is un¬ 
doubtedly true with music, poetry, the dance, and so forth. The only 
reason why “aesthetic education” of this kind might seem doubtful or 
difficult is that it is so rarely attempted. All that it means, however, is 
an explicit and constant stress on the elements of effectiveness and ap¬ 
peal—^the curve of the melody, the beautiful sequence of harmonies, 
the rhythmic subtleties, the repeated and contrasting phrases, the 
poetic words, the significance and sequence of images, the sound of 
the language, the structural organization, the pattern and detail of 
movements—in and through which the values of music and poetry and 
the dance are established. This emphasis, always in a setting of gen- 
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uine life concerns, is the core of the developmental program in the 
arts. What ought to be done is to emphasize these values so that 
every artistic undertaking, whether in the way of production, repro¬ 
duction, or enjoyment, becomes an influence for the development of 
aesthetic responsiveness. 

2. Developmental Change. It is essential to recognize that in a 
properly oriented program of education in the arts we are dealing with 
a developmental process, whose characteristic rhythms we have al¬ 
ready come to understand, and not with a process of habit formation. 
The greatest stumbling block to progress and effective results here is 
without a doubt the premature isolation of technique, and its mechani¬ 
cal treatment. We find this in the visual arts, where much of the 
early emphasis often falls on color charts, copybook reproductions of 
abstract designs, or even on the freehand drawing of straight lines, 
with outcomes that are uniformly fruitless. But it is in music that the 
technical problem looms largest and seems most unavoidable. Yet 
even here early formal technical training of the conventional kind is 
both needless and impeding. Early work should consist of “apprecia¬ 
tion,” self-expression, experimentation with creation and performance, 
and successful endeavor with easy media such as simple instruments. 
Technical work proper need not begin until the child is eleven or 
twelve years old, and then it should take the form of the further re¬ 
finement of the aesthetic responsiveness and enthusiasm already gen¬ 
erated (254, Seashore). 

The effect of premature and mechanical emphasis on technique is 
both very conspicuous and very bad. Thus it is well known that in the 
visual arts a slump is very common in later childhood, and many 
writers have called attention to it (143, Hurlock; 188, Meier). The 
child simply ceases to draw and paint. It is often said that about this 
time he reaches a certain “stage” in his aesthetic development. The 
idea is that up to a certain point he is not really trying to draw what 
he sees, but rather to put down what he knows. For instance, he may 
draw a face in profile and still show two eyes. This kind of picture, 
in which the child is supposed to put down not what he actually sees 
but what he knows to be there, has been called a schema. When the 
child is no longer satisfied with schematic pictures and tries to change 
over to representation, he is said to enter a new stage; and this is 
where the breakdown occurs. The whole analysis seems to be thor¬ 
oughly unsound. Just as there is no true “scribble stage,” so also 
there is no true “schematic stage” in aesthetic development. What 
actually happens is that as the child grows older he becomes more and 



THE DEVELOPMENT OF AESTHETIC RESPONSIVENESS 297 

more sensitive to the opinions and criticisms of other people (even 
though they may only be implied or suggested by their attitudes) and 
more and more self-critical. His naive pride and pleasure in anything 
he happens to draw or paint evaporates. Certain standards obtrude 
themselves. He wants to meet them. But he lacks the means of do¬ 
ing so. Thus he becomes discouraged and gives up. The purely me¬ 
chanical and isolated techniques that well-meaning persons have tried 
to teach him simply do not serve. He cannot make a picture that 
satisfies him by looking like something or by expressing something 
that he feels. 

What is the answer? Certainly not indiscriminate praise or senti¬ 
mental encouragement. The child will not really believe it because, 
when he looks at his own work, he cannot believe it. It might be 
argued that if he keeps plugging long enough he will come through. 
But what he needs to keep him plugging is not a kindly pat on the 
head, but a convincing experience of success. A good art teacher who 
really knows his business will be able to give such experience by 
showing the child how to do certain things when he makes a picture. 
And although the emphasis may, in a sense, be technical, it will cer¬ 
tainly be aesthetic as well. For the child’s problem is essentially 
aesthetic, turning on how to perceive and to realize certain values. If 
one listens to a first-rate art teacher working with a child, one hears 
what sounds very much like a simple lesson in applied aesthetics 
brought to bear on the particular problem in hand. And yet it is a 
technical lesson too. Here, undoubtedly, is part of the answer. 

But also there is something more. A developmental program of 
education in the arts will not place its sole or even its chief emphasis 
on the most diflScult kind of aesthetic undertakings. It will not, that 
is to say, be exclusively or even primarily education in making pic¬ 
tures, so far as the visual arts are concerned. It will be education in 
the discriminating production and the discriminating enjoyment of 
visual beauty in all situations. A child who has great difficulty in 
painting a good picture may still gain much that is of value for his 
aesthetic development and get a reassuring sense of achievement from 
designing and making simple decorative objects or planning the lay¬ 
out of a building lot. It is certainly a mistake to project the child 
consistently against the most formidable crags and pinnacles in the 
aesthetic landscape simply because the climbing of them is the con¬ 
ventional thing to do. 

The same principle holds with music. It is altogether too common 
to put children up against nothing but the most difficult and exacting 
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challenges. The central emphasis, for instance, is often on learning 
to play the violin or to read the musical score. To use such media and 
such instrumentalities for expressive purposes is indeed possible, and 
really expert teaching can make this a good deal easier than it usually 
is. But by and large they demand far more power and maturity than 
most children can muster. They become barriers to authentic musical 
experience, not avenues into it. What such experiences actually teach 
a great many children is a sense of failure and incompetence, whereas 
they should and could be getting a sense of success. What they learn 
is that music is very difficult—perhaps too difficult for them. What 

they should learn is that music is within their capacity to understand, 
respond to, and enjoy. 

PRACTICAL SIGNIFICANCE: II: TEACHING SITUATIONS 

There is not the slightest doubt that teaching practices in the arts 
are grossly and needlessly inefficient, and the reason is the neglect of 
developmental conceptions. This statement is not based on any vague 
theoretical objections to what is being done. It is based on the sort of 
survey of results attained that can be made by anyone. In elemen¬ 
tary-school music there has been and still is a very widespread and 
persistent attempt to teach the notation for the purpose of reading. In 
the enormous number of cases it gets absolutely nowhere (160, Kwal- 
wasser). Again, the ineffectiveness of the teaching of literature and 
poetry is proved by the undeniable fact that very few adults read 
either literature or poetry after they have escaped from the require¬ 
ments of the school. The same is true of the teaching of the visual 
arts. How many adult Americans are able to judge a picture on any 
reasonable and assured criteria, to create an effective scheme for the 
decoration of a room, or to make an acceptable sketch or painting? 
These questions answer themselves. Very few! How many could do 
such things if they were rightly taught? Almost everybody! Even 
the teachers themselves in this area implicitly recognize the ineffec¬ 
tiveness of the work that is being done. Music teachers, particularly 
in the secondary school, constantly complain that their students lack 
a “sense of rhythm.” Now a “sense of rhythm” is certainly some¬ 
thing that can be developed and that we can hardly expect to emerge 
from purely natural causes, any more than we would expect a “sense 
of number relationships” to appear all of its own accord. Moreover 
it is an important element in the aesthetic apprehension of music 
and it has an important bearing on the technique of performance. So 
when these teachers say, and very truly, that it is conspicuously lack- 
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ing, they also say by implication that pupils have been very badly 

taught. 

Two striking investigations throw into sharp contrast the meager 
actualities as against the rich possibilities in this area. The first of 
them dealt with a group of 14 children, from grades 1 to 3, and of ages 
ranging from five to nine years. Ten of these children were classified 
as “inartistic” and 4 as “artistic” on the basis of tests, ratings by 
teachers who knew them, group ratings of the work they did, and so 
forth. They were all given special stimulation for two years. A pro¬ 
gram was organized for them that included group activities, free and 
varied artistic expression, mild positive criticism, judicious praise, 
visits to art exhibits, exhibits of their own work, and opportunities to 
have materials for art work in their own homes. At the end of this 
time a committee of experts who had been in no way associated with 
the program and knew nothing about it evaluated samples of the work 
of all these children. Every one of those who had previously been 
rated as “inartistic,” uninterested, or below average showed very 
marked improvement. It was proved that even with children who 
seem unpromising, radical changes in the level of aesthetic responsive¬ 
ness and artistic competence can be brought about. Certain factors that 
had a notably unfavorable influence were identified. These included an 
inartistic or unhelpful home environment, lack of experience with draw¬ 
ing, the experience of failure with drawing, use of improper materials, 
lack of motivation, lack of emphasis upon such elements of art quality 
as balance, proportion, color, etc. (248, Saunders). 

The second investigation, of similar purport, has to do with music. 
Sixteen three-year-olds, 14 four-year-olds, and 36 five-year-olds were 
divided into pairs, each pair consisting of 2 children who did equally 
well on tests of singing, rhythm, and tone matching. One member of 
each pair was put into an experimental group corresponding to his age 
level, and the other was put into a similar control group. The three 
experimental groups were given special attention. They were taken in 
batches of 3, and given training in singing songs. The training periods 
lasted about 10 minutes, and 9 songs in all were taught, although 
others were sung to them. The person in charge would sing the song 
and explain the words. Then the children sang. When special difii- 
culties arose, help was given. Sometimes the children were encouraged 
to use a higher pitch. Tone placement was helped by means of calls, 
“selling wares,” and so forth at various pitches. Another thing that 
was done was for the person in charge to hum songs that had already 
been learned, and ask the children to identify them. The purpose of 
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this was to develop grasp of the melodic pattern. The experimental 
groups made clear and consistent gains on all three tests, whereas the 
control groups made no gains at all during the time of this work, in 
spite of the superior music program of the school. The children who 
had been given the special opportunity showed also a marked expan¬ 
sion of musical interest, a gain in self-confidence, an increased interest 
in trying to learn music, and an increase in general enjoyment of musi¬ 
cal activities and in comprehension of music as a field of knowledge. 
Here again we see at least an intimation of what can be done, in com¬ 
parison with what actually is done. The crucial conclusion drawn 
from this work is that the teaching of elementary music is too thinly 
spread, too unchallenging, too unaware of the child’s capacity to re¬ 
spond. The same is undoubtedly true of teaching on the higher levels 
also (297, Updegraff et al.). 

If these two successful teaching situations in the arts are examined, 
they will be found to involve all the working principles of organization 
that we have recognized in general and found applicable in all the 
other curricular fields that have been discussed in this book. We find 
a clear localization on aesthetic values and meanings, a wide and ap¬ 
pealing context, much use of social stimulation, and organized oppor¬ 
tunities of one kind and another for individuals to function and learn 
in their own way. Effective processes of evaluation were also in¬ 
volved, but this is a point to be considered a little later. A few addi¬ 
tional examples of superior teaching in this area, taken not only from 
experimental work but also from actual school situations, will serve to 
show still further the importance of these principles. 

Free judgments were obtained from 550 children on which of 6 
poems they had studied they liked best, and why. The reasons given 
for liking fall into 9 classes, (a) Some had to do with the subject 
matter of the poem, i.e., its referential meaning. (6) Some had to do 
with language and form. It was found that language and form can be 
influential even with quite little children. They may like a poem be¬ 
cause it has “lovely words” or “sounds nice as I say it,” or they may 
mention the rhythm, (c) There were subjective judgments, poems be¬ 
ing liked because of the emotion or thrill or impulse they caused. “It 
makes you feel sad.” “It cheers you up.” “It makes you want to 
dance.” “It gives you a thrill.” “It makes you think about it. 
These are typical examples, (d) There were judgments referring to 
the character of the poem itself, as jolly, cheerful, etc. (e) Some¬ 
times there were references to the author. A poem might be liked be¬ 
cause it was written by a great poet.” These could hardly be called 
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true aesthetic judgments. (/) One important reason for liking a poem 
was the imagery that it called up, which might be, in any sense, mo¬ 
dality. (g) Poems were also liked because of the associations they 
aroused, (h) Some judgments were of an objective type. Poems were 
liked “because they were just the right length” or “because they had 
rhymes.” With children such judgments are apt to be very external 
and nonaesthetic. (i) Lastly, there were judgments that might be 
called practical, poems sometinies being liked because one could use 
them, sing them, etc. This investigation shows two things. First, 
there may be many types of focalization in reading and enjoying a 
poem. Second, the establishment of suitable focalization is very im¬ 
portant. In this the teacher plays a very large part, both by what he 
says and by his own attitudes. Clearly the desirable type of focal¬ 
ization should not be upon referential content or objective details or 
the reputation of the author. This is certainly true if we are work¬ 
ing for the development of aesthetic responsiveness; for such foci are 
not well related to the developmental line. By all means the emphasis 
should be placed upon the expressiveness of the language, imagery, and 
subjective responses (70, Feasy). 

The possibilities of group stimulation have been beautifully demon¬ 
strated in connection with teaching the appreciation of poetry. The 
essence of the plan was to set up the new poem as a “red letter les¬ 
son.” It was announced some days beforehand, and spoken of as a 
very interesting and delightful experience. Any difficulties that it 
might contain were carefully explained in advance. When the ap¬ 
pointed day came, the poem was read aloud; and everything possible 
was done to make the experience impressive, by carefully setting the 
stage, avoiding disturbances, and reading as well as might be. Then 
—and this was an essential feature of the scheme—^the children em¬ 
barked on a guided aesthetic discussion of the values and appeal of 
the poem. They were encouraged freely to express their own individ¬ 
ual opinions and reactions. These were reviewed, talked over, and con¬ 
sidered, the teacher shaped up the whole discussion toward a genuine 
response to aesthetic meaning. Here we see the operation both of so¬ 
cialization and individualization in the effective teaching of the arts 
(112, Hayward). It should also be observed that an appealing con¬ 
text was organized, and an effective focalization established. 

Two teaching situations in music show the same principles in opera¬ 
tion. In the first, a sixth-grade group was working on the well-known 
and beautiful round “Dona Nobis Pacem.” Considerable emphasis 
was placed on tone quality and the shading of the dynamics, and also 
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there was much stress on getting the notes just right and keeping in 
tune. This teaching situation is open to certain criticisms, although it 
was good in many ways. A focalization on the expressive meaning of 
the words conjoined with the musical phrases was not found. This 
would be on a higher level than the foci actually established, and it 
would have had a strong tendency to carry tone quality, dynamics, 
keeping in tune, and note correctness along with it. 

The second teaching situation in music occurred during the rehearsal 
of an all-state orchestra made up of students representing the various 
high schools of the state. The orchestra was to play a selection from 
Wagner. This music was of a decidedly different type from that to 
which the students were accustomed. In particular, the harmonies 
were strange to them, and they had extreme difficulty in keeping in 
tune. The orchestra director did not resort to repetitive drill. In¬ 
stead, he picked out certain chords with which the students were hav¬ 
ing trouble, sounded them several times on the piano, asked the stu¬ 
dents to listen carefully, had the chords built up by various instruments 
from the orchestra, and asked the students to listen some more while 
they were held. The difficulties of intonation cleared up very quickly. 
Here, obviously, is an excellent example of focalization on a meaning¬ 
ful problem. As soon as the students clearly realized just what they 
were trying to do—just what effect they were trying to produce—^they 
were able almost at once to do it. 

Mention has already been made of evaluation which, as everywhere 
else, so in this area too, is part and parcel of effective teaching. Since 
what we are seeking is the development of aesthetic responsiveness, it 
is on evidence of such responsiveness that evaluation must turn. It is 
on this basis that pupils need to learn to judge themselves, and it is 
on this basis that teachers should judge them and their work. The key 
to good evaluation is always to play up the factors that are important 
in any situation and to help all concerned to realize their importance; 

and this also is the key to good teaching. 

Here are the crucial questions to be asked about any teaching-learn¬ 
ing situation in the arts, whether it has to do with production, repro¬ 
duction, or enjoyment. Is a genuine and discriminating emotional 
responsiveness evoked? Does the work and do the responses of the 
pupils show a definite personalized or individualized quality ? Is there 
clear evidence of an ability to use form, whether musical, poetic, or 
visual, as an expressive medium? Is there evidence that the children 
have a definite feeling for the medium itself and its possibilities and 
limitations? Is there evidence of genuine enjoyment of the aesthetic 
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experience itself? Is there evidence of any wish to share aesthetic ex¬ 
periences and achievements with others? These are the prime factors 
of evaluation. A more and more definite and discriminating aware¬ 
ness of them ought to develop in the minds of the students. They are 
the things for which the teacher should be continually on the watch. 
And they are outstanding points of emphasis in organizing the teach¬ 
ing-learning situation itself (203, Mursell, et al.). 

To bring this discussion to a close one further example of practical 
teaching in the arts will be considered, in which all the five principles 
of context, focus, socialization, individualization, and evaluation are 
very well exemplified. It was a workshop organization set up during 
the summer for elementary teachers who were unfamiliar with and un¬ 
trained in the arts and who wanted an effective contact with them. 
The graphic and plastic arts, music, dance, and photography were in¬ 
cluded. Sociability, personal development, and active participation 
were emphasized. Art activities were chosen that “practically guaran¬ 
teed success.” There was little emphasis on the product as such. 
An art studio was made available with varied equipment for painting, 
sculpture, block printing, etc. There was a music studio with simple 
instruments, a piano, and a playback phonograph. Photographic 
equipment, too, was provided. In this setting the adult beginners 
worked under expert and sympathetic guidance. Many values came 
from the experience, including a new confidence in self-expression, an 
overriding of inhibitions and self-distrust, and the sense of the possi¬ 
bility of actually accomplishing something. This is in many ways a 
pattern for instruction in the arts, not only for older beginners, but for 
children and also for more advanced students. Its value turned on a 
free and skillful emphasis on aesthetic responsiveness, which was re¬ 
vealed as both possible and rewarding for people whose experiences 

with it so far had been meager and frustrating (68, Faulkner and 
Davis). 


CONCLUSION 

This chapter, unlike the five immediately preceding it, has in the 
main been an account of what can be done and should be done, rather 
than of what is actually being done. The reason for this is simple. 
The progress made in instruction in the arts toward reorganization on 
developmental principles has not gone nearly so far as it has in other 
major curricular fields. Here and there, in the work of individual 
teachers and individual schools, much is being accomplished, and the 
effective pattern is being shadowed forth. But in the main, neither 
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materials nor specific procedures nor over-all planning have been re¬ 
shaped in terms of our best present-day educational ideas. As com¬ 
pared to instruction in reading or mathematics, for instance, instruc¬ 
tion in the arts shows a very great lag. Yet there is no field where 
developmental principles could more readily or fruitfully be brought 
to bear, once the central ideas involved are clearly understood. And 
it is clear that the resulting pattern would have a very close family re¬ 
semblance to the type of teaching that we have seen emerging in so 
many other areas and that is an expression of our basic psychological 
insights regarding the mental, emotional, and social growth of human 
beings. 
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Suggestions for Discussion and Study 

1. Can you suggest any reasons why developmental organization in the arts 

should have lagged behind that in other fields? i r ^ 

2. Apply the criterion here suggested for what makes anything a work ot art 

to as many different instances as you can. 

3. Does the criterion here defended limit the use of the word art ? Is such a 

limitation legitimate? Is it valuable? Is it useful? 

4. Why is the term artistic -production preferable to the term artistic creationf 

5. Suggest ways in which artistic enjoyment might stimulate artistic produc¬ 
tion among children or older people. 
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6. In the light of this discussion analyze carefully the well-known proposi¬ 
tion: “No appreciation without participation.” 

7. Does the general position taken in this chapter suggest that all children 

can benefit from artistic opportunity and encouragement? State your argument 
carefully and specifically. 

8. What do you think might be the effect of postponing intensive technical 
study even for very able pupils? 

9. Consider just how the arts could be related to the fantasy life of children 

and to the personal-social needs of adolescents. 

10. Compare the general plan of education in the area of the arts here pro¬ 
posed with those considered in the previous five chapters. Show the similarities 

and differences between them. 



CHAPTER 11 


THE DEVELOPMENT OF MOTOR ABILITIES 

THE DEVELOPMENTAL VIEWPOINT: GENERAL AND 

PSYCHOLOGICAL CONSIDERATIONS 

Education in motor abilities is receiving considerable attention to¬ 
day; but neither discussion nor practice is as well-oriented as one 
could wish, owing to certain special difficulties. 

(o) The field itself is not well defined. There is in human life an 
enormous range of motor activities, all the way from golf and football 
to handwriting and reading, which latter is in part a motor perform¬ 
ance. Which of these should be included in thinking and planning, 
which should be excluded, and why, is by no means always clear. (6) 
Education in motor abilities does not head up in any one place in the 
curriculum. Physical education, industrial education, vocational edu¬ 
cation, craftwork, and fine arts all have something to do with it. What 
this means is that there is no one organized group of persons thinking 
and planning in the area and defining issues and problems, (c) The 
intellectual bias is veiy strong in the schools, so that motor activities 
are likely to be pushed off to the periphery and to receive scanty and 
superficial attention. An excellent case can be made for them in 
theory, but it is only as actual working plans begin to appear and to 
go into operation that problems and principles become well understood. 
However, as against these difficulties, there is reason to believe that 
the developmental viewpoint, although it will not solve all problems 
out of hand at the present time, can bring very valuable clarification. 

1. If the developmental viewpoint is to be brought to bear, the first 
necessity is to define the field. Just what should be included and what 
should be excluded as we think and plan for education in motor abil¬ 
ities? In general, two broad classes of activities would seem to be in¬ 
volved—sports activities, and constructional activities. The fipt 
would include football, baseball, volleyball, softball, tennis, badmin¬ 
ton, golf, hockey, and so on; and the second would include carpentry, 
metalwork, craftwork, sewing, cabinetmaking, cooking, gardening, 
radio repair and construction, automobile repair, and so on. 

306 
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There are very marked psychological differences between sports ac¬ 
tivities and constructional activities. A sport goes on in a highly con¬ 
ventional setting. It is determined by the rules of the game. It is 
strongly influenced by external competitive standards. It sets a high 
value on skill for its own sake. A constructional activity is very dif¬ 
ferent. Its setting is not conventional but realistic. It is not shaped 
by arbitrary rules. Carpenters and plumbers do not follow the rules 
of any game. A lone golfer cheats if he moves the ball, but a lone gar¬ 
dener is behaving perfectly properly if he uses a fertilizer known only 
to himself. Carpenters and plumbers do not usually work to excel 
other carpenters and plumbers, whereas tennis players do. There is a 
world’s champion golfer, but no world’s champion metalworker. These 
differences certainly do not imply that one type of activity is more ad¬ 
mirable than the other. Moreover they are not always sharply drawn. 
A gardener may work to make a good garden or to grow the biggest 
pumpkin in the county, in which case gardening verges psychologically 
upon sport. Still, the distinctions are at least as clear as most, and 
they are both illuminating and helpful. 

When education in motor abilities is discussed, sports activities and 
constructional activities and no others are nearly always implicitly in¬ 
tended. This is quite an arbitrary limitation. It omits the great 
range of human physical activities that might be called instrumental, 
i.e., those that serve purposes more or less irrelevant to them, such as 
handwriting, typewriting, the artistic techniques; and indeed reading, 
which is in one of its aspects a motor performance. There is a certain 
obvious, common-sense reason for this limitation but it ought to be ex¬ 
plicitly recognized, particularly for the reason that the basic teaching 
and learning problems are very similar in connection with any kind of 
motor skill. 

2. That motor abilities both of the sports type and the construc¬ 
tional type are very important in human life is quite evident. For a 
young child the capacity to manipulate simple devices like locks, light 
switches, radio controls, hairbrushes, and buttons is an appreciable 
factor making both for personal safety, independence, and emotional 
reassurance. In school the value of games and sports has been too 
often and too loudly celebrated to call for discussion here. But con¬ 
structional activities also have many beneficial possibilities. Outside 
their direct usefulness, immediate and prospective, they open up many 
opportunities for pupil planning, social control and cooperation, out¬ 
lets for the normal activities of children and young people, and chal¬ 
lenges for genuine problem solving. For instance, a group of elemen- 
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tary-school children undertook to construct a model sewage plan, and 
they had to find the answers to many a baffling question, which led to 
the development of valuable understandings. Another elementary- 
school group undertook to make a model house, and was taken to see 
a real house under construction, where the children could examine and 
understand the arrangements for plumbing, lighting, wiring, ventila¬ 
tion, room layout, and so forth. Once again, in a secondary school 
course in general music given in a vocational school, the “shop boys” 
constructed a number of school-made instruments both for themselves 
and others. As far as adults are concerned the general life values of 
constructional activities are both numerous and evident. They include 
such direct practical benefits as being able to install a new fuse plug, 
to make and repair things for the home, to manage simple automobile 
repairs, to sew on buttons. But there are wider values too. Ability in 
constructional activities can be a factor in self-help and self-confi¬ 
dence, in making a person better able to judge manufactured products, 
in helping him to understand the materials, processes, and problems 
involved in industry, and it opens up hobbies and avocations that have 
broad social ramifications. As for sports activities, their values in 
adult living hardly need to be enumerated. In spite of all this, how¬ 
ever, two things are fairly clear. First, there is a considerable dearth 
of motor abilities of both kinds among adolescents and adults. Sec¬ 
ond, the school does not do a great deal about the matter, in spite of 
excellent theoretical justification. 

3. Except in very early childhood, there is a low relationship be¬ 
tween mental and motor development. This means that the early evo¬ 
lution of considerable differentiated motor control does not very defi¬ 
nitely indicate superior mentality, and vice versa. In later life, too, 
it has been repeatedly shown that there is a low relationship between 
performance on mental tests and on tests of motor abilities. It would 
be a very long jump from the available data to say that some people 
are naturally “hand-minded” while others are “word-minded.” But 
there is a very good argument for a more diversified curriculum in 
which the importance of motor activities is more extensively recog¬ 
nized than at present. 

4. There is strong reason to believe that in the human mental and 
personal make-up there is no general factor of motor ability or coordi¬ 
nation or mechanical ability.^ This would mean that a person may be 
very good and learn very well in one sport but not in another, or in 

1 For evidence on this point see James L. Mursell, Psychological Testing, Long¬ 
mans, Green & Co., Inc., New York, 1947, pp. 211-214. 
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one constructional activity and not in another. There are many motor 
and mechanical aptitude tests that measure tapping rate, the ability 
to fit pegs into holes on a form board, the assembling of puzzles and 
mechanisms, sorting objects, packing objects in boxes, and so on. But 
they all seem to indicate specific rather than general possibilities. 
There is no inclusive or global measure of general all-over motor abil¬ 
ity comparable to the intelligence quotient or the mental age, although 
of course the I.Q. and the M.A. may not indicate unitary intellectual 
abilities at all, but only averages. This is a point of great significance 
both in thinking and practical planning. It is another argument 
against hastily classifying people as “hand-minded” and “word- 
minded.” Also it may seem to suggest that we cannot think and work 
and plan in terms of the development of a unitary inclusive motor 
ability, but that instead we must think in terms of the development of 
specific skills and abilities. Possibly, then, no developmental line can 
be established as the organized spine of an educational program in this 
area. It might even seem that the developmental viewpoint itself will 
not apply here at all, because there is no general motor capacity whose 
evolution can be promoted. This, however, is not true, as we shall see 
in a moment, although there is not the same clear unity in this field as 
appears in the others that have been discussed. 

5. If motor achievements and activities are regarded simply as man¬ 
ifestations of dexterity, they seem to be quite specialized. Granted 
this idea, there could be a developmental sequence in carpentry, weav- 
ing, golf, etc., but not in inclusive motor capacity and adjustment. 
The special motor activities would contribute to nothing beyond them¬ 
selves. There would be no common core. Educational planning would 
turn on deciding which activities were most desirable and then teach¬ 
ing them. Developmental principles of learning would still apply, but 
always with this limitation. 


However there is another way of looking at the matter. A skill is a 
very great deal more than a pattern of facile, economical, accurate 
movements. With the instrumental skills this is reasonably obvious. 
A good reader moves his eyes forward along the lines and makes 
pauses that are few and brief, and this, of course, is a motor skill. But 
although it can, in fact, be very expert, it is not at all a mere mechan¬ 
ical process that exists for itself and by itself. One does not teach a 
person to become a good reader chiefly by giving him practice in how 
to move his eyes. The reason is that the skilled pattern of eye move¬ 
ment depends upon comprehension, and although we may help it along 
a little by direct practice from time to time, by far the best way to 
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improve it is to work for comprehension. Typewriting, too, is a pat¬ 
tern of skilled movement at the keyboard, but again it is not purely 
mechanical and independent. It is determined very largely by a per¬ 
son’s perception and understanding of what he is writing; so that if he 
thinks vividly of something else while he is copying, it is quite apt to 
slip through the controls and get on the paper, at least partially, be¬ 
fore he can check himself. An artistic technique, again, is a great deal 



up and projecting a meaning, and cannot be understood or made to 
work well on any other terms. 

What is true of the instrumental activities is true of all of them. 
Skill in carpentry, for instance, is a great deal more than mere manip¬ 
ulation. It is an expression of understanding of woods, finishes, sea¬ 
soning, tools and their uses, and constructional principles and not 
simply a pattern of expert movement. This is very clearly the case 
with all the constructional skills. Moreover in connection with such 
activities there are two further considerations of great importance. 
First, mental attitude is a decisive factor in them. If a person be¬ 
lieves or naturally assumes that he can do a job of work, even if it is 
unfamiliar to him, he is more than half the distance toward doing it. 
It is lack of a positive attitude much more than lack of specific tech¬ 
niques that blocks many an adult from constructional achievements. 
In the second place, ingenuity and resourcefulness are very important 
ingredients in successful constructional activities of any kind, A per¬ 
son up against a constructional problem who will look for and devise 
ways of doing it is quite likely to come through, even though he may 
lack this or that specific manipulative technique. Now a positive atti¬ 
tude and ingenuity and resourcefulness are all of them not merely 
mechanical, but mental or personal attributes. Perhaps we should 
think of these things w^hen we talk about being “hand-minded,” the 
emphasis being on the mindedness rather than the hand. Also they 
are general attributes, which presumably might transfer from one spe¬ 
cific activity to another. A man who shows a confident and positive 
attitude, ingenuity, and resourcefulness in making a kitchen cabinet or 
fixing his car might be expected to show them if he undertook to build 
a brick wall, even though he had never built a wall before. Presum¬ 
ably, too, they are attributes that could be developed in a human be¬ 
ing by appropriate educational measures. 

All these points seem to hold true, although perhaps to a more lim¬ 
ited degree, for motor activities in the domain of sport. An attitude of 
positive interest, a wish to participate, a confident belief that the thing 
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can be done—^these are certainly not everything, but it is equally cer¬ 
tain that they are a great deal. It is often argued that the schools 
should teach youngsters the kind of sports that they will use in later 
life. One has to feel a few reservations about this proposition, because 
prediction is always dangerous. One might teach a boy skiing and 
then have him live all his life in the tropics or the deep south! What 
is absolutely true, however, is that if we give him varied, enjoyable, 
and successful experiences of participation, he is very likely to look for 
and even to create such opportunities later on in life because certain 
positive and widely ranging attitudes have been built up. Also it is 
known that in later adolescence there is usually a decline in physical 
activity and a tendency toward spectatorship. This may very well be 
due partly to constitutional causes. But surely, too, a part of the rea¬ 
son is that the opportunities and incentives for sports-type activity 
that the school provides are not too well calculated to develop positive 
participant attitudes in most of the young people. 

6. So it becomes possible to define the problem of education in motor 
abilities in developmental terms. Its primary task is to develop posi¬ 
tive attitudes toward motor activities both of the sports type and the 
constructional type. One of these attitudes will be a desire and will¬ 
ingness to undertake activities. A main reason why many adults do 
not in fact undertake them is that they have no wish to do so and per¬ 
haps never even think of doing so. Another of these attitudes will be 
confidence in one s ability to learn and to achieve, and perhaps to leam 
right on the job. Another main reason why adults do not in fact un¬ 
dertake such activities is that they lack confidence, feel that they could 
do nothing with them, that they do not know how, that they do not 
possess some essential technique. This last doubt may in some cases be 
justified. A man would be foolish, for instance, to tackle a delicate 
precision job without instruction and training. But in the vast major¬ 
ity of constructional activities the element of sheer skill and technique 
IS surprisingly small, and it is a good thing for people to find this out. 
Another of these attitudes will be a desire to see a job through to a 
proper completion and a willingness to spend the time and energy 
needed to do so. Plodding and patience are very important ingredients 
in a great many constructional activities, and this too is well worth 
discovering. Yet another of these attitudes will be a recognition of 
and a desire to achieve good workmanship. Carefulness, thorough¬ 
ness, and reasonably exacting self-imposed standards are at least as 
important in making a man a good workman as sheer downright dex¬ 
terity. It would seem very clear that attitudes such as these can be 
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developed in a human being by a sequence of appropriate experiences, 
and also that they must be developed but do not come by chance or 
through some miracle of heredity. Moreover if they are developed, the 

problem of sheer skill is at least half-solved in most cases, and nine- 
tenths solved in a great many. 

What has just been said applies chiefly to constructional activities. 
The sheer manipulative skills involved in these activities—in carpen¬ 
try, cabinetwork, metalwork, printing, cookery, sewing, etc.—should 
be thought of as growing out of such attitudes. They are, in fact, pre¬ 
cisely particularizations of such attitudes, specializations of them in 
some particular direction. Also there is a further point to be noted. 
The skill involved in any constructional activity is also an expression 
or outgrowth of certain meanings it contains. Skill in carpentry is an 
outgrowth both of general attitudes and of an understanding of mate¬ 
rials, processes, principles, and tools. Skill in cookery is an outgrowth 
both of general attitudes and of an understanding of foodstuffs and 
their treatment and of appliances and their uses. It is because factors 
of attitude and meaning bulk so large in constructional activities that 
they come significantly within the range of developmental teaching. 

Sports-type activities, too, depend very much on general attitudes. 
Also they involve certain meanings intrinsic to themselves, in varying 
degrees. To be an effective hunter involves a great deal more than be¬ 
ing an expert shot. It requires an understanding of natural condi¬ 
tions, and of the habits and behavior of wild animals. To be an expert 
fisherman obviously means a great deal more than to be able to go 
through the complex pattern of motions in casting a dry fly up wind. 
In games like golf and tennis general attitudes are still very influential, 
but the component of intrinsic specific meaning is greatly reduced be¬ 
cause these are conventionalized performances. Even so, however, 
there are the factors of sociability, general enjoyment, and physical 
benefit; and there is nothing fanciful in believing that we can develop 
an awareness of the connection between them and the activity in ques¬ 
tion by a sequence of appropriate experiences. 

So a program of education in motor activity will not be highly uni¬ 
fied about a developmental line progress along which is marked by 
clear-cut differentiations and integrations. But it can and should be 
an entirely different affair from setting up isolated and specialized 
training in this or that physical activity. It has a general psycholog¬ 
ical basis, for the reason that a skill is not a mere dexterity, but an ex¬ 
pression of attitude and insight shaping itself in action. 
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PRACTICAL SIGNIFICANCE 

1. Central Emphasis. The central emphasis of any program of 
education in motor abilities cannot be on sheer performance or on 
skill in the narrow sense. The essential thing, by all means, is to gen¬ 
erate and foster the kind of attitudes that have been discussed, to bring 
motor activities within the mental horizons of the individual. 

One of the most important investigations in this field has shown very 
clearly the significance of such attitudes. In this piece of work an 
elaborate study was made of the constructional activities of adult 
males. It was done by a very painstaking and thorough interview 
technique. Fifty per cent of the persons interviewed had carried on 
constructional activities in childhood, and of this group 53 per cent 
were carrying them on as adults. The other 50 per cent of those inter¬ 
viewed had not carried on such activities when they were children, and 
of this group only 3 per cent were carrying them on as adults. The 
chief reason for nonparticipation as adults was that such things did 
not seem to them worth the time and effort required. In other words, 
there was a negative or at most an indifferent attitude. This reason 
was given by 40 per cent of those who were not participating as adults. 
The next most important reason for nonparticipation was lack of skill 
and knowledge, i.e., lack of knovdng how to go about such activities. 
This has evident suggestiveness for educational practice. Another sug¬ 
gestive and interesting finding had to do with the kind of activities 
these men were carrying on. The whole group was participating in 84 
constructional activities in all. But there was considerable concentra¬ 
tion on a few of them. Only 7 of these 84 activities were being carried 
on by more than 50 per cent of the persons concerned. These 7 top- 
ranking activities were the preparation of nonintoxicating beverages, 
cooking, repair of house furnishings, servicing the car, repairing the 
dwelling, taking snapshots, and preparing intoxicating beverages. Be¬ 
tween 10 and 20 per cent of the men engaged in cement work, drawing 
plans for building, cabinetwork, making wooden novelties, furniture 
making, drawing plans for the arrangement of furniture and trees, etc., 
remodelling the house, and sketching (207, Nestrick). 

Quite a number of points emerge from this study and its findings. 

a. It shows decisively the importance of the kind of positive atti¬ 
tudes and understandings that have been mentioned. When they were 
developed in childhood, they tended definitely to influence behavior 
later on in life. This points to some practical considerations. It 
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should be made possible for children to engage in a range of construc¬ 
tional activities of various kinds. In such activities the experience of 
success is important. At the same time they need to be challenging 
and to call for careful and thorough work. Also it is important for 
them to be set up in such a way that children will come to learn and 
understand as much as possible about the materials, processes, tools, 
and general practical problems involved, e.g., the problem of where to 
get needed material or of how to judge the excellence of a tool. 

b. The primary consideration is not the specific activities them¬ 
selves, but their effect on attitude. We have here one of the best pos¬ 
sible examples of transplanting adult practice and use directly back 
into the curriculum. One of the most preferred activities of these 
adult males was making intoxicating beverages, but anyone who sug¬ 
gested that this would be suitable in school would certainly be thought 
crazy. One cannot foresee just what any person will do in the future, 
and one cannot know what he should do. But one can generate posi¬ 
tive attitudes and functional understandings in connection with an im¬ 
portant phase of human life and behavior. 

c. It is suggestive that the most frequent reason for nonparticipation 
was the feeling that constructional activities were not worth while. 
Clearly the best way to counter or avoid this would be to give varied 
and convincing experience of success. 

d. It is also suggestive that another important reason for nonpartic¬ 
ipation was lack of necessary knowledge and skill. Of course this 
came out phrased more or less in such words in the interviews, and the 
judgments of these men were not challenged. But it seems very prob¬ 
able that lack of “know-how” rather than of sheer manipulative skill 
in the narrow sense was the major obstacle. In only one or two of the 
constructional activities that were carried on by considerable numbers 
of these men does the sheer skill component seem to bulk very large— 
cabinetmaking, for example. So again we see the importance of organ¬ 
izing constructional activities with children and young people in such 
a way that they will achieve understanding of such practical matters 
as the choice and use and properties of material, the various kinds of 
tools and their uses, where to purchase needed supplies and equipment, 
the cost of such supplies and equipment, constructional principles, and 
standards for judging both material, equipment, working processes, 

and finished products. 

It seems reasonable to believe that much the same^ considerations 
hold for motor activities of the sports type. There is certainly no 
doubt that the establishment of positive attitudes is of decisive impor- 
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tance. This implies varied and successful experience. Also it is im¬ 
portant that whatever meaningful content is involved should be em¬ 
phasized and developed. However, there would seem to be certain 
differences here. Convincingly successful experience may be more dif¬ 
ficult to obtain, partly because many sports are greatly influenced by 
competitive standards of excellence, and partly because some of them 
are intrinsically diflficult. The sheer skill component of golf, for in¬ 
stance, is much greater and more challenging than that of most con¬ 
structional activities. Then again, in many motor activities of the 
sport type, factors of knowledge and understanding take a somewhat 
minor place, although the tradition, organization, personalities, and 
general social status and recognition of a sport can very properly be em¬ 
phasized. Once more, in connection with sports, such factors as social 
enjoyment, general enjoyment, and beneficial effects on physical and 
mental health are important and should be emphasized in the way they 
are organized. The emphasis, of course, should take the form of hav¬ 
ing children and young people actually experience these values, and 
not merely telling them about them. 

So what is clearly indicated once more is a wide range of attractive 
sports activities in which the youngster can find varied experiences of 
genuine success. In such a program the competitive pressure for ex¬ 
cellence should be reduced, although there is no reason for trying to get 
rid of it altogether. The meaningful content of such activities should 
also be stressed, and the program should consist of more than mere 
participation. And once again, the important consideration is not so 
much what sports are undertaken, but what attitudes are developed. 

2. General Setting. The general setting in which these develop- 
rnents are to go on, and the organization of the various learning situa¬ 
tions are considerations of major importance. A good deal has already 
been said about these matters in the course of our discussion, but it 
seems well to pull the subject together here. 

Let us take, for instance, such a constructional activity as carpentry. 
How ought it to be organized for educational purposes? If the person 
in charge gets into the habit of simply assigning certain routine proj¬ 
ects, such as making a bookshelf, to all the students who come to the 
shop, he will be doing a minimum amount of good. There should, by 
all means, be some latitude for pupils to choose what they would like 
to do. They should not, of course, be allowed to undertake the ob¬ 
viously impossible. But their choices should definitely be respected. 
Here we have an application of the principle of individualization 
which has now become familiar to us. Then again, the person in 
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charge should not simply give the pupil rule-of-thumb instructions 
about how to proceed and furnish him with the needed materials and 
tools. It might be well to have the pupil try to set the job up for him¬ 
self, to pick out the materials and tools he thinks he will need, to talk 
things over not only with the instructor but with other pupils, to look 
up helpful references in manuals, to formulate a working plan and dis¬ 
cuss it with the instructor before he starts the job. This would involve 
a good use of the shop as a context for learning, and also a utilization 
of the social possibilities of the situation. As the pupil starts out and 
proceeds to work, he should neither be given routine instructions nor 
left to find out how to work by wasteful and perhaps defeating trial 
and error. Let us say that he runs into a problem that requires a cer¬ 
tain kind of joint. The thing to do would be to help him find out what 
kind to use and also why, by examining finished articles to see how 
they are put together, by studying diagrams in the manual, by figur¬ 
ing out the problem on paper for himself, by discussion. This would 
involve the establishment of a meaningful focus, a problem requiring 
insight, analysis, and understanding. Many such problems arise in 
even a simple job of construction and they should be handled on ex¬ 
actly the same principles that apply in the teaching of mathematics or 
English expression. Also it will be well to organize not only individ¬ 
ual undertakings but group projects as well, in which a number of 
pupils plan and figure and think things out together, with the instruc¬ 
tor serving as general organizer and guide. Here again we have social 
learning with all its great possibilities. And also such a social project 
can help in activating and guiding evaluation both of working proc¬ 
esses, finished products, and personal abilities and needs. 

3. The Sequence o£ the Program. Jersild (148, pp. 57-83) re¬ 
ports the following trends in manuals and courses of study dealing 
with motor education in activities of the sports type. 

In the early grades the games that are recommended involve a good deal of 
running, chasing, dodging, jumping, and balancing (tag, Jack-be-nimble, puss- 
in-the-corner, dropping-the-handkerchief), with more stress on large move¬ 
ments of arms and legs and trunk than on refined movements of or 

wrist, or toes, and involving competition of a sort that permits each cluld a 
good deal of freedom to play his own games with a general set of rules. In the 
third grade, and increasingly beyond this point, games caUing for teamwork 
come more to the fore, and there is increasing stress on finer coordinations 
such as hitting a moving target rather than a stationary one, throwing and 
catching with one arm as against two, bringing the wrist, and fingers, an 
more into play in accurate throwing, catching, and kicking. Games that are 
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recommended also follow increasingly complex rules. Some courses of study, 
likewise, stress mimetic activities and games with a strong element of make- 
believe (such as cat and mice, hare and hounds, run-sheep-run) in early 
grades, while in later grades these yield to a larger stress on competitive 
sports, individual stunts, and gymnastics. 

Jersild remarks that this type of organized sequence is based on rea¬ 
sonably satisfactory and tenable concepts of the course of motor devel¬ 
opment, his chief reservation being that preschool practice is not 
founded on research and tends to use activities and equipment suitable 
for the kindergarten. The organization of constructional activities for 
children, either independently or in connection with units of work pri¬ 
marily in other fields, should no doubt be determined by much the 
same considerations and follow much the same sequence. The one out¬ 
standing difference here is that a great deal more in the way of mean¬ 
ingful content is involved and should be emphasized. By way of an 
example we may recall the case already mentioned in which children 
who had undertaken to build a model house were taken to see a real 
house in the process of construction and led to examine, study, and 
understand many of the features involved. 

The great point in any good sequence is to avoid premature de¬ 
mands, either in the way of understanding or of motor finesse and 
control. If this is not done, there will be unfortunate immediate ef¬ 
fects, because nervous tensions are set up that may become quite 
serious. And also it has a bad effect on functional attitudes, because 
the children are bound to experience failure and defeat. 

4. Skill. It has already been pointed out that the prominence of 
sheer skill in the sense of dexterous and controlled movement varies 
greatly in diverse motor activities. In constructional activities it is 
usually appreciable but a good deal more limited than most people 
realize. Success is very apt to depend more on knowledge, insight, 
practical understanding, and various attitudes than on sheer dexterity; 
although this would not be the same in all such activities. Sports-type 
activities, on the other hand, often demand high skills that are diffi¬ 
cult to acquire. In any case it is always important that the problem 
of skill should be properly understood and that any needed skill should 
be properly taught, partly for its own sake, but even more because 

of the effect of the acquisition of skill upon attitudes of self-confi¬ 
dence and the like. 

The acquisition of any skill is very definitely a developmental 
process and needs to be so understood and treated. It would really 
be better to say that a skill must grow rather than that it must be 
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learned. This way of thinking about it is the foundation of good 
practice and effective teaching. 

a. One should always think of a skill as a particularization or re¬ 
finement of attitude, interest, and intention. It should grow out of 
free and ample experimental contact with the activity concerned. The 
way to start a child in tennis is to let him bat a ball around with a 
racket just as he likes, without any pressure or urgency. The way 
to head him toward carpentry is to give him opportunities to manipu¬ 
late and experiment with simple tools, without any concern for defin¬ 
itive results, but a good deal of concern for the possibility of some 
kind of interesting and rewarding success. These approaches, how¬ 
ever, should not be thought of as bringing about a definite stage of 
“readiness,” after which more specific instruction is abruptly intro¬ 
duced. In such free experimentation there may be quite a good deal 
of self-teaching that can be valuable. And certainly there is no need 
for a religious avoidance of giving the child any hints about what to 
do and how to do it. Let him go his own way, by all means, but if 
a tactful hint in season will help him to follow that w^y better, then 
certainly do not withhold it for theoretical reasons. 

b. One of the most important factors in the effective teaching of 
skill is a clear and well-chosen focus on the pattern of movement in¬ 
volved. And it must be a focus that is rational, understandable, 
meaningful. This was the central idea in the earlier phases of the in¬ 
dustrial-efficiency movement. The first of all the efficiency studies 
dealt with the problem of loading pig iron onto railroad freight cars. 
The exact pattern movement involved in this performance was mi¬ 
nutely examined—^how to pick up the pig, how to stand in lifting, how 
the back and arms and legs should be used, and so on. Then the key 
points of the movement pattern, which had thus come to be recognized 
and understood, were deliberately taught; and the trained workers 
became able to load a given amount of iron in a given time with less 
effort and fatigue, or to load much more in a given time with the same 
effort and fatigue. This basic conception of analyzing a complex pat¬ 
tern of movement, discovering its key points, and teaching them has 

been found highly effective again and again. 

It has, for instance, recently been applied to the teaching of type¬ 
writing. ' Most typewriting manuals contain practice exercises based 
on word frequency, i.e., the student learns first the most commonly 
used words in the language. But advance in typewriting does not 
depend on making certain set word patterns habitual. On the con¬ 
trary, it depends on establishing a certain kind of movement and con- 
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trol at the keyboard. This principle has been built into the practice 
material in a recent manual (185, Maxwell, et al.). The first words 
on which the student works are not those most frequently used, but 
those presenting the easiest type of movement. These are words 
which call for the use of the hands alternately on each succeeding 
letter. Then come words that give a letter to the left hand, let us say, 
and then two or three in succession to the right hand. That is to say, 
the point of emphasis is the required movement pattern. Independ¬ 
ent investigations have shown that when students are taught in this 
way, they acquire skill in typwriting about twice as fast as normal 
expectation. 

Another instance of the same thing is the procedure used by a very 
effective tennis instructor. In his opinion, the key point of the whole 
movement pattern in tennis is the timing, i.e., the ablity to hit the ball 
at just the right moment as it approaches one. He teaches his pupils 
to point with the index finger of the left hand with the arm sloping 
diagonally downwards and at right angles to a line drawn through the 
feet. When the ball crosses the line of the finger, that is the moment 
when the racket should meet it. 

It is really astonishing how much a meaningful and expert move¬ 
ment analysis can help in the acquisition of a motor skill. The rea¬ 
son, of course, is that the learner is trying to develop or organize or 
make explicit a relational pattern of movement and thus bring it un¬ 
der control. This, in fact, is just what must happen somehow, no 
matter how he goes about it. Merely to struggle, to try, to repeat, is 
extremely wasteful. The more clearly the key point of the pattern 
can be recognized, i.e., the more effectively a meaningful focus can be 
set up, the better things will go. The learner needs to have something 

definite to work on, and something intelligible and understandable, 
rather than merely to work. 

c. As the skill emerges, it should be supported by all possible mean- 
ingful factors. That is to say, it must be developed in a varied and 
appealing context. A person may do quite well when he hits a tennis 
ball against a wall or a golf ball against a net, but may go to pieces 
on the court or the golf course. This is because certain rigid and limit¬ 
ing habits have been formed, instead of a flexible adjustment. It is 
a sign that the developmental process, on which achievement always 
depends, has gone wrong. What he needs to do is to establish his in¬ 
telligible focus, his intelligible control, in varied and above all in per¬ 
sonally si^mcant situations. In learning golf, much more is involved 
than acquiring the golf swing. It is also necessary to be able to con- 
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trol feelings and attitudes, and to resist distractions of many kinds. 
Learning golf is not so much a matter of acquiring certain tricks of 
movement as a process of becoming a golfer. So in general, the busi¬ 
ness of acquiring a skill is not identical with acquiring a movement 
pattern, although this is essential. It is a business of reshaping the 
entire personality. 

d. The early stages of skill formation should always be easy and 
well spaced. We have already seen that forcing in these early stages 
can actually stop the whole development (269, Snoddy). The situa¬ 
tion should not be exacting. There should be no pressure of anxiety, 
no demand for high precision. The whole emphasis should be upon 
the evolution of an intelligible, well-related pattern of action. So in¬ 
tensive drill, intensive practice, and above all drill in an isolated set¬ 
ting and a meager context lacking in significance are likely to be re¬ 
paying only in the later stages of the development. 

e. One should always remember that any skill is not a fixed pattern, 
but an individual accomplishment. In the teaching of such skills as 
those of golf, skiing, piano playing, and violin playing certain tradi¬ 
tions have arisen about the kind of movement pattern supposed to be 
standard or correct or ideal. A great deal of practical instruction is 
shaped by these notions and aims to make the standard pattern habit¬ 
ual. But in the fairly numerous cases where the actual movements 
made by experts in such fields have been minutely analyzed (some¬ 
times by using the high-speed movie camera), it is found that they do 
not follow the rules. The first-rate teacher of a motor skill does not 
teach a system. He teaches a learner. He watches the learner. He 
makes an expert diagnosis. He picks out the key points that need to 
be emphasized in the learner’s thinking and practicing. He gets them 
emphasized. And then the learner develops the skill in his own indi¬ 
vidual way, which is just as it ought to be. 

To sum up this whole analysis, a motor skill is not made up out of 
separate fixed habits. It is essentially intelligence in the medium of 
physical action. When a highly skilled person performs, he is not 
running off fixed habits. He is solving problems. The acquisition of 
skill, therefore, does not depend upon habit building. It depends upon 
the development of an organized pattern that, far from being fixed or 
rigid, is highly flexible and applicable to many novel emergencies. 
From the purely practical point of view of getting difficult skills ac¬ 
quired as fast and as well as possible, this is the idea that should by 
all means be controlling. Moreover it needs to be remembered that 
there is a reciprocal relationship between skill and attitude. If a 
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technique is taught in such a way that its difficulties are multiplied— 
and this often happens—^then initial favorable attitudes are extremely 
apt to wither away. If, on the other hand, it is taught in such a way 
that the learner knows himself to be progressing quickly and surely, 
then such attitudes are reinforced. 

5. Evaluation. As in every other kind of teaching, so also in motor 
education, evaluation is a vital consideration. The key to good evalu¬ 
ation is always the continuous and increasingly effective self-evalua¬ 
tion and self-guidance of the learner. Of course this needs to be in¬ 
fluenced and organized by the teacher, who knows what should be 
emphasized and what is crucially important and who sees the en¬ 
deavors of the learner in a wider perspective than he can. But the 
important thing is not for the teacher to stand off and form his own 
opinions, even if they are good ones, but to make it possible for the 
learner himself to appraise his own successes and failures as intelli¬ 
gently as he is capable of doing. 

This turns on the total organization of the teaching-learning situa¬ 
tion and is not a separate process. For instance, when a learner under 
proper guidance is attacking a motor skill with a clear-cut focus in 
mind, he has then and there a basis for self-judgment. He is not 
merely trying in general, without knowing how or why. He is trying 
to achieve something specific and understandable, and he himself can 
tell how he is coming along and discover impediments. Or again, 
when a teacher organizes a constructional activity as a group project, 
he is at once setting the stage for a continuous and very effective proc¬ 
ess of evaluation. Comparing oneself with others, watching others, 

getting suggestions from others, all help an individual to appraise 
himself and to guide himself. 


Evaluation, of course, must always proceed on some intelligible 
basis if it is to be worth anything. There must always be criteria. 
But these should not be the professional secrets of the teacher. To 
understand better and better the proper criteria is certainly part of 
the process of learning and growth. 


Certain suggestions have been made for sound evaluative criteria 
in connection with constructional activities, (a) A person’s ability 
to express himself through planning and constructing projects, using 
co^on tools and a variety of materials, is a factor of importance. 
(6) The emergence of attitudes and interests of a vocational and 
aAmcational nature should be noted, (c) A growing understanding of 
industry and its products and their bearing on modem social life should 
be stressed, (d) A growing ability to make and read working draw- 
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ings for planning and constructing useful products and appliances 
should also be stressed, not as a separate technique, but as an evidence 
of understanding, (e) A growing ability to choose industrial products 
with reference to design, pleasing color combinations, and durability 
is something that should come from constructional experiences and 
activities, and it too should receive emphasis (225, Proffitt, et al., pp. 
302-320). 

It is clear that these five points can be regarded as emphases either 
for teaching or for evaluation. Instructional materials and procedures 
can be organized in terms of them, and so can tests. Here, as so often, 
we see the ready mutual convertibility of good teaching and good eval¬ 
uation. In a developmental plan of education in motor abilities, self¬ 
revelation and self-knowledge go along with achievement and tests 
are simply modal points in the organization of the total process of 
growth. 
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Suggestions for Discussion and Study 

1. Carefully analyze the conception of “hand-mindedness.” To what extent 
do you think it inborn or acquired? 

2. Show some specific respects in which competence m motor activities might 
be a factor of emotional and social adjustment in children and adults. 

3. Does the argument of this chapter indicate that education in motor abili¬ 
ties ought to be considered a part of general education? 

4. Consider some of the possibilities for teaching and guidance that would be 
opened up if there were a factor of general motor ability in the human personal 

makeup. 
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5. Analyze as thoroughly as you can some specific constructional task to see 
to what extent attitudes are important in carrying it through. 

6. If attitudes are indeed of great significance in connection with motor abil¬ 
ities, might this partially explain the low value placed on them by academic 
educators? 

7. Can you find any further important psychological differences between 
sports and constructional activities besides those mentioned here? 

8. Show how a motor skill both grows out of attitude and in turn tends to 
support certain attitudes. 

9. Would the problems of teaching and learning be the same for all motor 
skills, whether involved in constructional or sports-type or instrumental activities? 

10. Consider carefully how the scheme of teaching here presented resembles 
and differs from those discussed in previous chapters. 



CHAPTER 12 


THE PLACE OF MEMORY IN DEVELOPMENTAL 

TEACHING 

Some of the most vital practical issues in teaching center about the 
place and proper treatment of memory, and its use and abuse. 
Teachers are always under temptation to overemphasize the memory 
processes, because it is easy to test for information, and because mem¬ 
ory drills and memory assignments, which can give a superficial im¬ 
pression of good results, are comparatively easy to organize. Also 
they are always warned against such practices and told that routine 
memorization and the accumulation of factual knowledge are not the 
proper aims of good teaching. But such advice, although undoubtedly 
sound as far as it goes, is purely negative. Indeed it may even be seri¬ 
ously misleading, for memorization, information, and knowledge of 
facts obviously cannot be banished from the scene. So the important 
question is not what ought not to be done, but rather what ought to be 
done. A good deal has already been said about this matter inciden¬ 
tally in oiu’ previous discussions. But its importance quite warrants 
bringing all the threads together in a systematic analysis of the true 
place of memory in developmental teaching. 

WHAT IS MEMORY? 

The first thing to do is to decide exactly what we mean by mem¬ 
ory. The reason for this is that the concept itself is quite vague and 
ill-defined. It is not easy to distinguish between memory in the 
broad sense and learning in general. We talk about remembering a 
proof, an argument, a physical skill, or a foreign language that we have 
not used for some time; and it is not easy to draw a sharp line be¬ 
tween such processes and the ability to repeat a poem by heart, to 
recite a list of dates or a formula, or to recall a person’s name when 
one sees him. Memory, then, tends to become almost equivalent to 
learning, and if it is taken in this sense there seems to be no special 

problem at all. 
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Yet there is no doubt that the term, as used in connection with 
teaching, has a very much narrower meaning; and it is this narrower, 
more specific meaning that must be understood if we are to see what 
should and should not be done about it in a practical way. It cannot, 
to be sure, be defined in a perfectly clear and exclusive fashion, be¬ 
cause it is nothing more than a working conception. Yet when we 
talk about the memory processes in connection with teaching, there 
are three fairly definite considerations implied. 

a. First of all, memory has to do chiefly with knowledge, rather 
than with mental or physical skills. This, admittedly, is an arbitrary 
distinction and by no means a sharp one; but it is how the conception' 
is actually used. When we talk about memory work or a memory 
test, we have in mind a pupil’s ability to answer questions of fact, to 
give information, or to repeat the words of a passage rather than his 
capacity to make an analysis, to develop a proof, to use a language, 
or to perform an act of physical skill. The distinction, to repeat, is 
rough and uncertain. But it is practically meaningful ]ust the same 
and enables us to understand in part just what we are talking about. 

b. Second, memory means the ability to respond in terms of internal 
cues. Playing through a piece of music without the notes, reciting a 
poem without the text, giving items of information without references 
are typical instances of what would ordinarily be called memory per¬ 
formances. The conspicuous feature of each of them is the absence of 
external cues. It is the absence of the notes, the absence of the text, 
the absence of the references, and the ability of the person to get on 
without these external aids that attract attention. But clearly there' 
must be another aspect of the matter, which may not be so striking, but 
which is even more important, because in it lies the real secret of what 
happens. When a person is playing a piece without the printed notes 
before him, the end of one passage may be gi'ving him the cue for the 
start of the next. When a pupil is reciting a poem without the text, 
the'end of each line or each stanza may be giving him the cue for the 
next. When we ask him to name the year in which the Civil War ter¬ 
minated, the phrase used in the question is intended to bring about 
his response. This is not intended as a full analysis of what actually 
goes on in the mind in such cases. The cues actually used in these 
three instances may not closely resemble the ones that have been sug¬ 
gested. But at any rate they will be internal or autonomous cues, or 

we "will not be willing to call what happens a true memory perform¬ 
ance. 

c. When we talk about memory and memory work, we usually have 
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m mind a considerable degree of precision. This criterion is a good 
deal vaguer than the other two, but it has some real relevance never¬ 
theless. People say that they can “almost” play a piece, or “almost” 
recite a poem, or “almost” give some information from memory. Al¬ 
most, but not quite! It is true that people also talk about remember¬ 
ing this or that “only vaguely,” which tends to break the distinction 
down—and indeed it is no more than a rough working distinction. 
But by and large, teachers, pupils, and indeed everybody concerned 
tend to think of a memory performance as one that goes along with 
exactitude by dint of internal clues only. 

This seems about as far as we can very well go in trying to find out 
what we mean by memorization, memory processes, and memory tests 
in teaching. Roughly speaking, we mean the ability to deal with items 
of knowledge entirely by means of internal cues, and to do so with 
exactitude. A distinction that is often drawn between recall memory 
and recognition memory can be explained in terms of this analysis. 
When a person recites a poem or repeats a formula without any kind 
of external prompting, he is exemplifying pure recall memory. When 
he meets an acquaintance and remembers his name or makes the right 
selection among the items of a multiple-choice test, he exemplifies 
recognition memory. These two kinds of memory are not sharply dis¬ 
tinguished. On the contrary, they merge into one another; for even 
in the purest kind of recall performance a person is always started 
off by something from the outside. The distinction, then, is one of 
degree rather than of kind, and in particular it turns on the degree of 
freedom from external cues. So to repeat, a memory performance is 
one carried through with exactitude by dint of internal cues. As a 
theoretical definition this may not be perfectly satisfactory. But the 
point is that we are dealing with something for which there is no pre¬ 
cise theoretical definition; and our analysis has given us enough to 
make possible an intelligent attack on the practical problem. 

MEMORY AS A DEVELOPMENTAL PROCESS 

Memory, as we have come to understand it, is clearly a develop¬ 
mental process. It must be so understood and so treated if it is to be 
efficient in itself and if it is to fulfill its rightful function in the 

broader pattern of learning and growth. 

1, Memory is fundamentally a purposive process. It has been shown 

again and again that in memorization the will to learn is of paramount 
importance. For instance, in one experiment the subjects were set to 
learning lists of nonsense syllables. When there was a strong and 
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driving intention, such a list could be learned in about 10 repetitions; 
but when there was no such intention, so that the subjects went over 
the material in a lackadaisical and indifferent fashion, even 100 repe¬ 
titions would barely suffice. Also it has been shown that when people 
memorize with a definite prospective occasion or challenge in mind, 
the efficiency of their work is greatly increased. The will to learn, 
then, is a determining factor in the memory processes. 

All this is unquestionably true, and it reveals part of what is meant 
by saying that memory is a purposive process. But something fur¬ 
ther is involved, and something more important. If we want to deal 
realistically with memory, we must always think of it in terms of per~ 
formance, rather than in terms of storing something in the mind. 
When a person has memorized a poem, he is able to recite it without 
looking at the text. When a child has memorized some dates, he is 
able to repeat them without looking at the references. It is this char¬ 
acteristic pattern of action that is the reality of memory. Presumably 
something or other goes on inside a person’s mind or in his central nerv¬ 
ous system when he does a job memorizing. What this something is, 
we simply do not know. Perhaps if we did know we could handle the 
whole process much more skillfully. But in fact we do not. What we 
do know, however, is that whereas previously this person could not 
perform in a certain way, now he can. And if we want to act on a 
basis of good, sound common sense it is always well to be guided by 
what we really do know rather than by some debatable theory. 

So the will to learn should never be understood as the will to stuff 
something into one’s head, but as the will to perform in a certain way 
on a certain occasion. When an actor is studying his part in a play, 
what he is working for is not to tuck something away in some mental 
filing cabinet, but to be able to deliver his part on the stage. When a 
child is laboring on a memory assignment, he is not cramming mate¬ 
rial into his head, but trying to get ready for tomorrow’s recitation or 
next week’s test. It is in this concrete, very tangible sense that mem¬ 
ory must be understood as a purposive process. 

Now clearly this implies that the process of memorization itself is 
not one of addition or accumulation. It is a process in and through 
which a certain pattern or way of acting progressively emerges, in 
which a certain purpose is realized. When a person is memorizing a 
poem, he will not, if he is wise, simply read it through again and again. 
He will from time to time stop and see if he can recite it. That is to 
say, he will find out how far the purpose has been realized, how far 
the desired pattern of action has become established (80, Gates). So, 
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too, if a pupil is memorizing a Latin-English vocabulary list, he will 
from time to time cover up the Latin words and find out whether he 
can recite them from the English equivalents, because this is the pat¬ 
tern of action he is trying to establish. Also he will know that even 
if he can give all the Latin words from the English equivalents, this 
will not always mean that he can give the English words from the 
Latin equivalent, because this is a different and more extended per¬ 
formance. So in memorizing one is always working, not to accumu¬ 
late or store something in the mind, but to create a certain pattern of 
action. The more clearly a teacher recognizes this idea and the more 
effectively he helps the pupils to work in terms of it, the better the 
memory processes will go and the more fruitful they will be. 

Also another and much wider question is implied. What is the use 
of memorizing? We shall have to return to this again after some fur¬ 
ther points have been developed, but it comes up now for the first 
time. What is clear so far is this—a person needs to memorize some¬ 
thing when it is important for him to be able to deal with it without 
external cues. This is only part of the answer, but it is an important 
and sensible part of it nevertheless, and valid as far as it goes. It 
certainly suggests some quite disturbingly critical reflections. In a 
great many cases the need for memorization is purely conventional 
and artificial. A person who is going to give a concert needs to learn 
his music by heart because it has become conventional to play in pub¬ 
lic without the notes. A student needs to memorize the facts in his 
history textbook because otherwise he will not do well in his examina¬ 
tion. But a very good test could be set up in which he would be asked 
to present certain interpretations, and allowed to look up the material 
itself when and as he liked. If he were a scholar writing a learned 
paper, he would certainly not feel required to rely entirely upon mem¬ 
ory, and in fact he would strenuously object to doing so. He would 
rely a great deal upon external clues, namely upon his notes, and no 
one would think the worse of him because he did. So a great many 


memory situations and challenges are clearly artificial and conven¬ 
tional, and if so they are probably of little genuine value. 

If memorization possessed only conventional or artificial values, we 
could afford to have very little to do with it in teaching. Pupils could 
be taught where to find information when they needed it, without be¬ 
ing able to produce it by means of internal cues. Very often, indeed, 
this is an excellent idea, but not always. A motorist who had to look 
in a dictionary when he saw a wayside sign or in an arithmetic book 
when he bought gasoline, would certainly not be a very eflacient person. 
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So it would seem that there is at any rate some information which 
people ought to be able to produce at all times if they are to get along 
well in the world. It is always tempting to say that teachers ought 
to have their pupils memorize such “useful” or “ functional” informa¬ 
tion, and nothing else. At first sight this looks sensible, but it will 
not stand analysis. The moment one goes beyond the simplest and 
most common matters, such as the basic number combinations and 
the meanings of the commonest words, everything is very doubtful. 
Should everyone know the name of the junior senator from his state, 
the prevailing wage rate in the chief local industry, the components of 
sulphuric acid, or the names of the rivers fiowing into the Pacific? 
This may be respectable information. But is it “functional”? If it is 
“functional,” the memorization of it means, not the storing of it in the 
mind, but the ability to act in certain determinate ways by dint of 
internal cues only. The attempt to decide what information is truly 
“functional” in this sense in the actual emergencies and situations of 
people’s lives is simply impossible. And so a great deal of the talk 
about teaching only “functional” information is nothing more than 
talk. Here is yet another connection in which the so-called needs 
approach reveals its limitations. People really do use a great deal of 
memorized information in their lives. They are continually acting in 
terms of internal cues. But an enormous amount of such information 
is highly special. It refers only to the needs of certain persons, and 
even then to needs that may not be permanent. For instance, a mem¬ 
ory knowledge of the stops on the West Side Subway in New York is 
important for those who use the line and for nobody else, and it loses 
value for anybody who ceases permanently to use the line. So the idea 
of shaping memory work toward the specific needs of life, though at¬ 
tractive, turns out to be a will-o’-the-wisp. 

There is, however, quite a different sense in which memorized con¬ 
tent may be “functional.” It may be required in the course of arriv¬ 
ing at a clear understanding, and it may support a better understand¬ 
ing. If one studies carefully the sequence of events that took place 
during the Civil War and tries to understand their mutual effects upon 
one another, the exact dates upon which they took place become im¬ 
portant and so do their geographical locations and the names of the 
persons concerned in them. If one comes upon a novel interpretation 
of those events, either by having it suggested by somebody else or by 
originating it, a detailed knowledge of the facts is necessary for evalu¬ 
ating it. For instance, it might be claimed that McClellan made a 
much greater contribution to the Northern victory than is ordinarily 
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supposed, or that the Southern strategy was much influenced by the 
hope that England would intervene. No one who did not know many 
detailed facts would be in a position to judge either suggestion, and 
he would have to carry most of the facts in his head, at least for a 
time, i.e., be able to deal with them in terms of internal cues. In the 
same way, a person who is writing a book or a complicated article will 
probably build up a body of notes, and will not feel that he is cheat¬ 
ing when he uses them. But he must also have a mental command of 
his material if he is to see the relationships and suggestions that it 
embodies. All this leads to a general proposition; When memoriza¬ 
tion becomes part of a process of thinking and understanding, and 
when memorized content becomes a means of thinking and understand¬ 
ing and so of intelligent action, then and only then does it function as 
it should. A military commander directing a campaign has at his dis¬ 
posal a tremendous apparatus of external cues—^maps, statistical 
tables, notations of all sorts, informed persons with whom he may 
consult. But he needs to be able to think everything over, to coordi¬ 
nate it in his mind, and to do this he must depend upon internal cues. 
And ultimately his decisions depend upon his mental grasp of the 
material, and the insights and intuitions that this mental grasp makes 
possible. 

Our analysis up to this point may be briefly summarized. To say 
that one knows something by memory does not mean that one has 
stored it in the mind. It means that one can deal with it and use it 
in a distinctive way. It indicates a capacity for a certain kind of 
purposive performance. Also the process of getting ready for such a 
per^rmance—^the process of memorization—is itself a series of im¬ 
perfect performances that become more and more perfect. One begins 
by reading a poem again and again from the text. One gradually 
weans oneself away from the text. One makes some test recitations to 
find out how far internal cues will carry one along. And at last one 
reaches the point at which one can rely on them completely. Thus the 
memorization of a poem, or indeed of anything else, is a developmental 
and purposive process very much like the growth of the ability to walk, 
which consists in a whole sequence of more and more perfect patterns 


of behavior. 

2. The process of memorization has the characteristics of develop¬ 
mental change. It is a process of differentiation, integration, and 
emerging precision. This is quite a different affair from a process of 

accumulation. 

Let us try to analyze what happens when a poem is learned by 
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heart, taking by way of example the thirty-fourth sonnet of Shake¬ 
speare. 

Why didst thou promise such a beauteous day 
And make me travel forth without my cloak, 

To let base clouds o’ertake me in my way, 

Hiding thy bravery in their rotten smoke? 

’Tis not enough that through the cloud thou break. 

To dry the rain on my storm-beaten face. 

For no man well of such a salve can speak. 

That heals the wound, and cures not the disgrace: 

Nor can thy shame give physic to my grief; 

Though thou repent, yet I have still the loss: 

The offender’s sorrow lends but weak relief 
To him that bears the strong offence’s cross. 

Ah! But those tears are pearl which thy love sheds; 

And they are rich, and ransom all ill deeds. 

As one reads through these fourteen lines, their general meaning be¬ 
comes clear. They are a complaint against the fickleness of some per¬ 
son, presumably a lady. They use the general metaphor of a traveler 
who starts in fair weather and is overtaken by a storm. There is a 
sharp transition both in meaning and mood in the last two lines. So 
much differentiation and integration appear almost at once. Then 
as one continues one’s study, further and more specific points of differ¬ 
ence begin to emerge. There is a sequence of ideas and images—the 
propitious start, the rapid gathering of the clouds, the piercing of the 
clouds, the insufficient “salve,” the insufficient “physic,” the “sorrow” 
that cannot compensate for the burden of the “cross,” the healing 
“tears . . . which thy love sheds.” One’s understanding of the poem 
grows sharper still as one realizes that the sequence of expressions and 
images steadily rises in intensity to the end of the twelfth line, cul¬ 
minating in the harsh and agonizing metaphor of “the strong offence’s 
crossJ* Along with this, one’s realization of the contrast, on which the 
whole poem turns, grows clearer as one sees how all this rising dis¬ 
sonance finds compensation in the extreme intensity of the last two 
lines. About this time one is probably able to put the book aside and 
recite the poem more or less correctly. One’s grasp of the total mean¬ 
ing and of the planned sequence it contains will probably carry one 
through fairly well. But a good many details may still be wrong. 
One may be apt to say “you” instead of “thou,” “your” instead of 
“thy,’’ “journey” instead of “travel” in the second line, “lend” instead 
of “give” in the ninth line, “give” instead of “lend” in the eleventh 
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line, to transpose “heals” and “cures” in the eighth line, to bog down 
over the word “physic” in the ninth line and remember only “medi¬ 
cine.” That is, the general meaning and the sequence may have 
cleared up, but the details of the language that clothes them may need 
further differentiation. Here one will be helped partly by the peculiar 
suitability and pungency and sound of the words that Shakespeare has 
chosen and partly by their relationship to the scansion and the rhym¬ 
ing scheme. Differentiation and integration, that is to say, go along 
together, and both are accompanied by an emerging precision, so that 
finally one is able to recite the poem without any errors at all. 

Now this, clearly, is a process of organizing internal cues. If the 
reader will make the experiment of actually memorizing this poem, 
he will almost certainly find that when he can recite it freely and ac¬ 
curately he is being pulled along by just such cues as have been in¬ 
dicated. And this is a thoroughly typical and very instructive process 
of memorization. 

a. To say that one is pounding the poem into one’s head would be 
quite a wrong description of what actually goes on. What actually 
happens is progress toward a better understanding and a better ap¬ 
preciation—a progressively clearer recognition of significant differences 
and significant connections. This is the process of memorization. 

b. Meanings are always the best of internal cues. One probably 
could learn this poem by rote, without understanding a single word or 
a single line of it. To do so would be a most laborious job. It would 
be laborious because then one would have to establish and rely upon 
very fleeting, inconspicuous, and uncertain cues—^the mere sound or 
look of the words, the rhythm of the lines, the scheme of the rhymes, 
perhaps. Even so one would not be engaged simply in pounding 
something in. There would still be differentiation and integration go¬ 
ing on—still an establishment of internal cues. But the differences, 
the connections, the cues would have a bare minimum of meaning. It 
has been shown that even a series of nonsense syllables is never learned 
by sheer pounding—that it is never learned until certain connections 
of rhythm and sound have established themselves. The difficulty of 
such a job is due to the minimal meaningfulness of such connections. 

c. This process reveals the true significance of learning by wholes. 
To memorize this particular poem by the “whole method” does not 
mean trying to swallow it at a single gulp, always going through it 
from start to finish, never paying any attention to its details. What 
it does mean is getting the general sense first, and then clearing it up. 

d. We have seen how precision emerges in the process of memoriza- 
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tion. Early attempts to recite the poem are likely to be full of errors, 
and so one must go back to the external cues and make corrections. 
Finally one can go through it without a single wrong word. But is 
this perfect precision? By no means! If the reader who has carried 
the process of memorization this far will now sit down and try to 
write out the poem, he will almost certainly find that he does not 
know how to put in the punctuation. But does this matter? If his 
purpose is only to recite the poem, it does not matter one bit. For in 
memorization, precision only goes far enough for the purpose in hand. 

e. The reader who has carried through the process of memorization 
along the lines here suggested may now ask himself what he has gotten 
out of it. Well, he now has the ability to say over to himself or to 
others this particular poem without using the text, and that at least 
is something. But the chances are that he has also gained some new 
understanding and appreciation of poetry in general, and that is a 
good deal more. For memorization has not been in the least a dead, 
mechanical, rote process, but an illuminating and revealing one. 

These five points are of paramount importance for the proper econ¬ 
omy of memory work in teaching. Memorization, when properly 
managed, is always a directed quest for clearer and more detailed 
understanding, with a determinate purpose in mind. One should not 
memorize the dates of a series of historical events and then use them 
as a framework on which to drape the events themselves. This re¬ 
duces the learning of the dates to a rote process in which very little 
understanding is involved and internal cues are obscure and treach¬ 
erous. The dates should emerge as one clears up one’s understanding 
of the events. One should not memorize the proof of a theorem and 
then try to understand what it means. One should develop the pre¬ 
cisely formulated proof out of a growing understanding of the rela¬ 
tionships involved. Memorization so understood is not one of the 
“lower” mental processes. It is an element in the “higher” mental 
processes of thinking, understanding, and appreciating. Consider, for 
instance, what is involved in having a precise memory knowledge of 
the dates of a series of events. One reaches this memory knowledge 
best by arriving at a progressively clearer understanding of the events. 
When one has gained it, one can think about and deal with these 
events and their precise relationships “in one’s head,” and this can lead 
to still better understandings and new interpretations. Moreover it 
should be repeated that the memorization should be carried only to 
the level of precision required for the purpose in hand. For some pur¬ 
poses it is quite enough to know that the Second World War started 
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in 1939. But if the effect on German strategy of the dry weather in 
eastern Europe comes into question, then one needs to know that the 
war started in the early autumn of 1939, 

Evidently, then, there is no objection whatsoever to memory work 
and memory requirements in developmental teaching. But there is 
every possible objection to purposeless and meaningless memory work. 
If pupils are to memorize well and to find memorization repaying, they 
must always have a tangible and specific objective before them. To 
memorize the details of any field of interest or discourse so that one 
can talk about them, tell about them, write about them, recall them 
for one’s own benefit and pleasure, act upon them, think about them, 
makes excellent sense. To memorize them with the idea of putting 
them into mental cold storage makes no sense at all. Moreover mem¬ 
orization itself must be organized as an act of clarification, of under¬ 
standing, of appreciating, or it will never go well and never be re¬ 
warding. 

Is performance on a pure memory test evidence of understanding? 
This is a very pertinent and practical question, and it has been quite 
frequently discussed in various connections. Our present analysis 
clearly bears upon it. The answer is that performance on such a test 
may, under certain circumstances, and with certain very essential 
reservations and conditions, be regarded as evidence of understanding. 
Good thinkers usually have larger vocabularies than poor thinkers. 
Good spellers usually have a more developed linguistic competence 
than poor spellers. People who reveal an enormous stock of general 
information have usually done a great deal of thinking and reflecting. 
All these things are true, but it would be a great mistake to jump from 
them to hasty and general conclusions. The trouble with a pure mem¬ 
ory test is that the test itself is very apt to become the determining 
purpose. We have insisted again and again that the value of any in¬ 
strument of measurement used in teaching depends primarily on its 
effect upon learning. And the effect of a sheer memory test is very 
likely to be to produce the worst kind of routine cramming, in which 
the learner turns himself temporarily into a good parrot and under¬ 
stands very little. A boy who thoroughly and clearly understands all 
that is involved in a problem in chemistry is pretty sure to do very 
well in a memory test on its specific details and to find the whole 
experience repaying. But another boy who has uncomprehendingly 
swallowed the textbook may do equally well and find no repayment at 
all. Good, clear understanding does indeed involve accurate knowl¬ 
edge. But the knowledge is the symptom, not the cause; and like any 



THE PLACE OF MEMORY IN DEVELOPMENTAL TEACHING 335 

other symptom it can be simulated. If we want memorization to go 
as it should, we ought by all means to present challenges to under¬ 
standing and appraise such understanding in terms of its clarity, spec¬ 
ificity, accuracy, and sufficiency. 

FORGETTING 

This whole account of memory may be brought to a close and 
rounded out by a brief consideration of forgetting. This is the coun¬ 
terpart and converse of the process of memorization, and its determin¬ 
ing features are precisely the same. It is no more a matter of sheer 
loss or subtraction than memorizing is a matter of sheer accumulation 
or addition. When we memorize, a pattern of response controlled by 
internal cues evolve. When we forget, that pattern disintegrates or be¬ 
comes reorganized. And in both processes, purpose is of paramount 
importance. 

Forgetting begins as soon as the purpose for which the pattern of re¬ 
sponse in question has been organized ceases to be operative. This 
may not correspond to the time of the last performance or “practice pe¬ 
riod." For instance, it has been shown that if a poem is learned al¬ 
most, but not quite, to the point of perfect mastery, a person’s grasp 
of it may improve for as much as four days beyond the time of his 
last attempt to recite it (10, Ballard). Also it is known that problems 
which have been attacked but not solved are likely to be remembered 
much better over a period of several days than problems which have 
been satisfactorily solved. General meanings, general insights, ways 
of thinking, and general attitudes are likely to be retained for a very 
long time indeed; the reason being that there are all kinds of life situa¬ 
tions where they are exemplified (311, Worcester). Also it is very in¬ 
teresting to notice that when the purpose in terms of which a given 
pattern of behavior was previously shaped up is reconstituted after a 
long lapse of time, the pattern of behavior, which might seem to have 
been completely forgotten, can be quickly reconstituted too. Children 
brought up to speak a foreign language as well as their native tongue 
very often seem to lose it completely if they move away from the en¬ 
vironment where the language is used; but they can pick it up again 
very fast if they ever move back. Forgetting, then, like memorizing, 
is very intimately bound up with purpose and with actual needs to be¬ 
have and perform in certain ways. 

The actual changes that take place in forgetting are the exact con¬ 
verse of those exhibited in memorizing. Differentiations fade way, in¬ 
tegrations become looser and weaker, and precision evaporates. A 
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process called typification often takes place. This means that a single 
salient aspect of a situation comes to stand for the whole situation. 
When we forget a person’s name but remember its initial letter, this is 
an example of typification. Other instances are the ability to recall 
odd details and fragments of experiences or conversations from long 
ago; remembering what something looks like without remembering 
where it is; or being perfectly certain about some item of information 
without the least idea where it came from, which of course is a very 
common state of affairs. As the original pattern disintegrates, some 
salient feature or features come to symbolize the whole of it. Then 
again a process of distortion is nearly always found in forgetting. A 
series of events or of instructions is remembered, but in the wrong or¬ 
der. Some one item in the series may assume a dominant position, al¬ 
though it really was not of central importance, and everything else 
may become grouped around it. This is why people can so easily get 
a wrong impression from a conversation or from a passage that they 
have read. The tone of the speaker’s voice or some one statement in 
the passage may have been particularly impressive to them, and as 
time goes on it looms larger and larger and begins to draw everything 
else into its orbit. This also is why two people who see an accident 
may report it quite differently and still be quite honest. Each of them 
found some particular feature of the happening particularly impres¬ 
sive and each of them proceeded to build his whole interpretation 
around it. Moreover, forgetting can go even farther than this, for 
there may be downright invention, downright elaboration, which may 
still be entirely honest and well-meaning. The boundary lines be¬ 
tween fact and fancy, between memory and imagination grow increas¬ 
ingly hazy as the original organized pattern goes to pieces in the ab¬ 
sence of the specific purpose in terms of which it was formed. Of 
course all these processes of disintegration involve an enormous sheer 
loss of content. But forgetting itself is not subtraction. Rather it is 
a flattening out of differentiations, a confusion of integration, and a 

progressive loss of precision (58, Crossland). 

There is no way at all of avoiding the process of forgetting. But the 
important thing for teachers to understand is that it is by no means a 
mere, sheer misfortune. The essence of development is change. If a 
child could never get farther than being able to crawl, he would never 
become able to walk; and such a loss would not be made up by the 
most expert of crawling. When one of the indentical twins Johnny 
and Jimmy was taught to roller-skate at the age of two, he acqmre 
the skill and then lost it very completely. The reason was that he 
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learned it as a two-year-old, with the physical characteristics of a two- 
year-old ; and when these physical characteristics changed, he grew out 
of it. What we always want in good teaching is that the essential con¬ 
tent of learning shall be assimilated into the process of development. 
What we do not want is that the content of learning shall be a static 
and immobile something, to be kept forever in storage. Now the de¬ 
tails of what is learned—the facts, the figures, the dates, the names, 
the literal words—need not be comprehended. But the meanings can 
be. When these meanings were being grasped in the first place, they 
had to be grasped in terms of specific facts, figures, dates, names, 
words, details. There would be no other way of doing it. But if there 
has been real insight, real understanding, the generation of effective 
attitudes, then the loss of these details is no more to be regretted than 
the butterfly’s loss of its chrysalis. 

So once more in connection with forgetting we see the enormous dif¬ 
ference between mechanistic and developmental teaching. From the 
mechanistic standpoint forgetting is an unmitigated misfortune—^the 
loss of a painfully garnered mental store. From the developmental 
standpoint it can be one of the conditions of improvement. If people 
could not forget, they could not develop. The emphasis of develop¬ 
mental teaching is not on vagueness or looseness or indefinite verbal¬ 
ism. It is on the evolution of specific meanings in specific circum¬ 
stances specifically understood and grasped. But the circumstances 
are the means, and the meaning is the end. And as the meaning itself 
comes to be more and more widely apprehended, the original circum¬ 
stances that were quite essential for generating it become limitations 
and drop away. 

Suggestions for Further Reading 

1. H. R. Crossland, A Qualitative Analysis of the Process of Forgetting, Psy¬ 
chological Monographs, 1921, Vol. 29, No. 1, Whole No. 130. An extremely illu¬ 
minating analysis of a process that is rarely discussed in effective fashion. 

2. Gates, Arthur I., Recitation as a Factor in Memorizing, Archives of Psychol¬ 
ogy, 1917, No. 40. Deals with memorizing as a process of behavior or activity, 
with emphasis on one factor of it. 

3. James L. Munsell, The Psychology of Secondary School Teaching, (rev. ed.) 
W. W. Norton & Ckjmpany, New York, 1939. Chap. 9, “How to Guide the Mem¬ 
ory Processes.” Brings together and coordinates much basic research material. 

Suggestions for Discussion and Study 

1. Select any specific problem you like from mathematics, science, social stud¬ 
ies, etc., and consider how much memory knowledge one must have to be able to 
think about it well. 
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2. If knowledge is necessary for thinking, does this mean that one should ac¬ 
cumulate knowledge before one imdertakes to think? 

3. On the basis of the analysis in this chapter explain why people forget so 
rapidly the material they have learned for a test. 

4. Can you explain why an advanced mathematician may be unable to per¬ 
form elementary operations well? 

5. Consider carefully the idea that there may be positive benefits in forget¬ 
ting. Why and under what conditions would this be so? 

6. Would it be true to say that all memorization is preparation for an oc¬ 
casion? 

7. On the basis of this chapter would there be any validity in the notion that 
memory can be trained? 

8. Find instances from your own experience in which the memory processes 
have been rightly used and wrongly used. 

9. Analyze a job of memorization that you yourself have done, and show that 
it consists of a series of behavior patterns becoming more and more perfect. 

10. How do you explain the fact that one sometimes remembers certain details 
of an experience for a long time, but completely forgets others? 
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CHECK LIST OF SOME FUNCTIONAL OUTCOMES 
TOWARD WHICH SCIENCE TEACHING CAN 

CONTRIBUTE* 

The following check list appears in Redirecting Science Teaching in the 
Light of Personal-Social Needs, National Education Association of the United 
States, Washington, D. C., 1942. It is reprinted by permission of the Associa¬ 
tion. 

IN PRESCHOOL AND KINDERGARTEN 

In Health 

Growth in taking over responsibility for cleanliness, dressing suitably, and 
regular habits of elimination 

Practice of playing actively out of doors part of the time each morning and 
afternoon, except during the most inclement weather 
Habit of going to bed regularly at an early hour, of observing rest periods dur¬ 
ing the day, and of avoiding exciting play before bedtime 
Practice of eating a variety of simple, easily digested foods 
Progress in learning to keep hands and objects away from the mouth, ears, 
nose, and eyes 

Growth in the practice of covering coughs and sneezes to protect others, and 
blowing the nose properly to avoid self-infection 
Habit of drinking without touching the lips to the fountain and of avoiding 
the common drinking cup 

Practice of remaining at home in bed with colds and other illnesses 
Tendency to cooperate with nurse, dentist, and physician 
Reception of Mantoux and Schick tests and such immunizations against dis¬ 
eases as are recommended by school physician and nurse 
Growth in attitudes of cheerfulness 
Growth in freedom from fears 

In Safety 

Ability to give name and address 

Habit of keeping away from fires, hot stoves, heating pipes, and radiators 

* Some growth in scientific attitudes is possible in connection with the achieve¬ 
ment of the outcomes in these areas. 

• 339 
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Readiness to cooperate in vacating the building in case of fire 
Growth in habits of carefulness on the playground 

Habit of keeping toys out of passageways and of packmg them away after 
using 

Avoidance of pushing 

Care in running indoors and in moving about on sUppery surfaces 
Tendency to cooperate with school patrol and policemen 
Practice of crossing streets safely 
Habit of using scissors carefully 

Care in keeping pencils, crayons, paste, and other materials out of the mouth 

Practice of not running with sharp objects 

Ability to interpret, and habit of obeying simple warnings 

In Recreation* 

Joy in playing with pets and helping to care for them 

Pleasure in creative play with a wide range of safe toys and materials 

Satisfaction in building and playing in playhouses 

Fascination with movement—human activities, animals, automobiles, trains, 
etc. 

Joy in exploration of the environment by handling objects, by looking for 
things, by producing and interpreting sounds, etc. 

Interest in collecting objects 
Pleasure in visiting zoos and parks 
Joy in imitative play 

Pleasure in listening to simple nature stories 

In Maturing Interpersonal Relationships 

Growth in ability to talk, work, and play together 
Ability to adjust to a larger social group 
Growth in respecting the wishes of others 
Growth in responsibility 


In Work 

Progressive assumption of the duties of washing, dressing, cleaning the teeth, 
and other matters concerned with personal care 
Ability and tendency to care for personal belongings 
Growth in assumption of the duties of caring for pets 


In Intelligent Consumership 

Habit of playing with toys with reasonable care so as not to needlessly destroy 
them 

Cooperation in caring for things at home and at school 

♦ Avenues of interest that may be opened to children with the hope of cany- 
over in leisure time. 
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In Conservation 

A desire to protect trees, flowers, shrubs, and lawns 

Practice of feeding birds during the winter when food becomes scarce 

In a Maturing Philosophy of Life 
Preservation of curiosity and habit of inquiry 

Growth in ability to distinguish between the true and the make-believe 
Satisfaction of normal curiosity concerning sex as expressed by questions 
A sense of nearness and farness 

A sense of present, past, and future and ability to think in terms of the sim¬ 
pler units of time 

In Responsible Socio-economic Action 

Growth in recognition of the rights of others and the welfare of the group 
Wilhngness to share toys with others 

IN THE PRIMARY GRADES* 

In Health 

Habit of keeping clean by bathing often and washmg thoroughly 
Active outdoor interests that lead to daily play in the open at all seasons of 
the year 

Habit of resting during the day and of going to bed regularly for at least 
eleven hours of sleep 

Practice of seeking suitable light for reading and of sharing in the responsibil¬ 
ity for maintaining suitable lighting and ventilation at school and at home 
Progress in habitually sitting and standing erect 

Tendency to select the best available diet of milk, cooked vegetables, well- 
ripened fresh fruits, simply prepared meats, eggs, and the more nutritious 
cooked cereals 

Avoidance of tea, coffee, and cola type of beverages 
Habit of covering coughs and sneezes 

Habit of keeping hands and objects away from the mouth, nose, eyes, and ears 
Practice of reporting illness, of remaining at home in bed when ill, and of co¬ 
operating with teacher, parents, and health workers in health matters 
Additional immimizations as needed 

Prevention of dental infections and unnecessary disorders by frequent inspec¬ 
tion and necessary service, regular cleaning of the teeth, and avoidance 
of sweets 

Freedom from acquired superstitions and needless fears 
In Safety 

Habit of keeping away from fires 
Tendency to report fires and other dangers 

* Scientific attitudes and methods of procedure are assumed as important out¬ 
comes toward which progress can be made in all areas. 
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Readiness to respond intelligently in case of fire or fire alarm 

Cooperation in keeping passageways clear of objects that might cause falls 
Practice of playing only in safe places 

Habit of using playground equipment with care and of considering the safety 
of others in play 

Habits of safety on stairways and in crowds 

Carefulness in getting on and off vehicles 

Practice of observing safety precautions on streets and roads 

Habit of using knives, scissors, and other tools carefully 

Habit of carrying pencils safely 

Habit of removing hazards 

Ability to interpret and habit of obeying danger signs 
Knowledge of what to do when lost 


In Recreation* 

Satisfaction in caring for a pet 

Joy in growing a few favorite plants from bulbs, seeds, and cuttings 
Joy in feeding and observing birds, squirrels, and other animals 
Satisfaction in manipulating and playing creatively with toys and devices 
An avenue of interest in collecting seeds, nuts, leaves, stones, etc. 

Ability to find interests in all kinds of weather 
Interest in watching people at work 

An ever-changing source of satisfaction in observing seasonal events and 
changes in nature 

Tendency to select radio and motion picture programs wisely 
Joy in using simple books 

In Maturing Interpersonal Relationships 

Growth in cooperation and contribution in group activities 
Appreciation of the contributions of others in the home, school, and community 
Appreciation and respect for people of other racial and social groups and for 
the handicapped 

Growth in consideration of others whose opinions differ from ours 
Habits of honesty, promptness, and dependability 
A sense of shared group responsibihty 


In Work 

Assumption of responsibility in matters of personal cleanliness and care 
Helpfulness in simple work at home 
Ability to use the telephone properly 

Assumption of. duties of caring for pets and for personal articles 
Ability to tell direction and to find one’s way 

* Avenues of interest that i 
over in leisure time. 


ay be opened to children with the hope of carry- 
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Assumption of responsibility for accomplishment of tasks delegated or volun¬ 
tarily assumed 

In Intelligent Consumership 
Ability to buy good school supplies 

Ability to select durable, safe, and suitable toys and play equipment and to 
care for them 

Ability to select inexpensive gifts 
Ability to select useful inexpensive books 
Habit of using books carefully 
Ability to care for house plants 
Ability to care for a pet 

Ability and tendency to spend lunch money wisely in selecting nourishing food 
Understanding of the value of money through earning 

In Conservation 

Practice of care not to injure lawns, flower beds, shrubs, and trees 
Practice of enjoying wild flowers without picking them 
Practice of care not to disturb nesting birds 

Considerate attitudes toward toads, harmless snakes, and other valuable ani¬ 
mals that are often killed or b^ly treated 

In a Maturing Philosophy of Life 

A tendency to discover and to explain how and why 
Some ability to verify ideas 

Realization that we and some other animals have two parents and that the 
young are not just like the parents 

Understanding of some of the things which make for our happiness 
Ability to tell direction and to comprehend units of distance in the community 
A sense of very recent time relationships, especially within own age span 

In Responsible Socio-economic Action 

Tendency to respect another’s possessions 
Tendency to share one’s possessions with others 


In Health 


IN THE INTERMEDIATE GRADES* 


Well-developed habits of cleanliness 
Active participation in suitable outdoor sports 

Regular habits of sleeping at least ten hours each night in weU-ventflated 
rooms 

Care in dressing suitably to avoid prolonged chilling, overheating, and danger- 
ous sun exposure, especially in sports 


* Scientific attitudes and methods of procedure are assumed 
comes in which there should be development in all areas. 


as important out- 
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Tendency and ability to assume responsibility for regulating light, tempera¬ 
ture, and ventilation in the schoolroom and home 
Tendency, and ability through an elementary understanding of body needs, to 
select a well-balanced and adequate diet, limiting the use of candy and 
other confections 

Ability to care for foods in a sanitary manner and to prepare simple nutri¬ 
tious foods 

Avoidance of tobacco, tea, coffee, cola type of beverage, and alcoholic liquors 
Understanding of one’s own dental condition and assumption of responsibility 
for carrying on, in cooperation with the dentist, an intelligent program 
of oral health 

Practice of drinking water only from safe sources and of swimming only in un¬ 
polluted waters 
Ability to relax 


In Safety 

Helpful participation in fire prevention 
Orderly cooperation and responsibility in case of fire 
Cooperative action in reducing accidents on the playground 
Habits of observing safety precautions in swimming and other water sports 
Practice of skating only on ice that is known to be safe 
Habit of obeying traffic laws as a pedestrian and bicyclist and of assuming 
responsibility for younger children in traffic 
Practice of safety in the use of common hand tools 
Ability to use simple electric appliances safely 

Ability to recognize poisonous plants and to take suitable precautions against 
their poisons 

Caution in avoiding high-voltage wires 
Ability to care for minor injuries 

Ability to assist effectively in administering simple first aid 


In Recreation* 

Satisfaction in raising a small garden 

Satisfaction in growing plants indoors and in window boxes 

Pleasure in having a terrarium, vivarium, or aquarium 

Satisfaction in rearing insects, frogs, snails, chickens, or other animals 

An engrossing interest in observing birds, attracting them with bird houses 

and feeding stations, and learning their songs and calls 
Enjoyment of creative play with kites, airplanes, gliders, nurses kits, cooking 

sets, Mechano sets, simple chemistry sets, telegraph sets, etc. 

Pleasure in modeling objects in clay 

Satisfaction in collecting and arranging Indian rehcs, fossils, sheUs, insects, 
stones, leaves, and other objects 

♦ Avenues of interest that may be opened to children with the hope of carry- 
over in leisure time- 
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Pleasure in recognizing and acquainting others with some of the commoner 
species of plants and animals and other interesting features of the out-of- 
doors 

Interest in visiting muse ums 

Satisfaction in participating in Audubon and other nature clubs, nature hikes, 
etc. 

Enjoyment of simple science in magazines and books 

Interest in keeping science scrapbooks and diaries, and doing realistic writing 
In Maturing Interpersonal Relationships 

Participation and contribution in school, home, and group work 

Growth in democratic methods of procedure 

Tolerance of others’ opinions 

Attitudes of good sportsmanship 

Acceptance of group and individual responsibility 

In Work 

Ability to clean, ventilate, and care for own room and to assist in maintaining 
the home 

Helpfulness in preparing and serving meals 
Helpfulness in caring for younger children 
Helpfulness in caring for the home grounds and garden 
Responsibility and efficiency in caring for pets 
Growth in ability to organize one’s activities 
Effectiveness in doing simple work with tools 

Increased effectiveness in locating and interpreting needed information 

Increased efficiency in measuring, calculating, and attaining accuracy in 
working 

In Intelligent Consumership 

Ability to select minor personal articles wisely 

Ability to devise and make desired articles out of used and scrap materials 

Ability to help in the selection of one’s own clothing 

Ability to select and care for one’s play and work equipment 

Ability to select a good new or used bicycle and to keep it in good condition 

Ability to help in the selection of furnishings for one’s own room and in their 
arrangement and care 

Ability to plan, purchase, and prepare a good school or picinic lunch 
AbDity to select good, easily grown varieties and to grow a good garden 

Development of a sense of responsibility in using and in keeping the home and 
school and their equipment in good condition 
A tendency to question advertising claims 

In Conservation 

Cooperation in the comnaunity effort to maintain lawns and parks 
ractice of extreme care in building and extinguishing outdoor fires 
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A desire and tendency to keep the waters clean for our use and for the con¬ 
servation of water life 

Appreciation of birds, snakes, frogs, toads, and other wildlife, and the tend¬ 
ency to aid in their protection 

Participation in the conservation activities of organizations such as the Na¬ 
tional Association of Audubon Societies, the Wild Flower Preservation 
Society, Junior Campfire, and Cub Scouts 

In a Maturing Philosophy of Life 

Understanding that things do not happen, but are caused, and a tendency to 
discover causes 

Growth in tendency and ability to do independent thinking rather than to 
accept any point of view advanced 

Realization of the rather general occurrence of sexual reproduction in plants 
and animals, and understanding of the vocabulary and significance of 
reproduction 

Understanding of some of the ways in which plants and animals are adapted 
to live in their environment 

A sense of changing conditions, changing ways of doing things, changmg land 
areas and surface, and of living things closely adapted to the various con¬ 
ditions under which they five 

Comprehension of distances on the earth 

A sense of time relationships within the period of modern history 

In Responsible Socio-economic Action 

A sense of citizenship in the home, school, clubs, and community 

Service attitudes—willingness to give as well as to share in the outcomes of 
group activity 

AT THE JUNIOR HIGH SCHOOL LEVEL* 

In Health 

An active attempt to achieve physical fitness, depending upon adequate diets, 
rest, outdoor life, and medical advice, rather than upon cathartics, stim¬ 
ulants, patent medicines, home remedies, health fads, and exaggerated 

advertising of health methods 

Participation in outdoor activities and sports to maintain general conditioning 
and muscle tone without overexertion or injury from overexposure to sun 

Practice of sleeping at least nine hours daily 

Habit of wearing loose clothing and well-fitted shoes and of dressing suitably 
for all occasions 

Ability to judge a good meal and a good place to eat, to plan meals supplying 
all body needs, to preserve foods, and to prepare them in ways to promote 

health 

* Scientific attitudes and methods of procedure are assumed as important out¬ 
comes to be developed in all areas. 
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Abstinence from alcoholic liquors, tobacco, and harmful cosmetics 

Habit of employing intelligent sanitary practices in personal care and group 

living 

Ability to do simple home care of the sick to facilitate recovery and protect 
others 

Adjustment to the physical and emotional changes attending adolescence 

In Safety 

Ability and caution in building, controlling, and extinguishing fires 

Understanding of the causes of accidents in organized games and free play 
activities and cooperation in their prevention 

Understanding and observance of every reasonable precaution in swimming 
and boating, and a habit of testing the thickness and condition of the ice 
before skating 

Assumption of civic responsibility in the work of the School Safety Council 
and Patrol 

Familiarity with driving regulations, together with civic concern for their ob¬ 
servance and a desire to become a safe driver 

Understanding of the conditions that make for falls, fires, explosions, poison¬ 
ings, electric shocks, and other accidents in the home and cooperation in 
making the home safe 

Practice of intelligent caution in working with corrosive, inflammable, and 
poisonous substances, sharp tools, and moving machinery in laboratory, 
shop, and home 

Readiness to render simple first aid and to summon technical assistance when 
needed 

In Recreation 

Tendency and ability to achieve satisfaction in some of the following recrea¬ 
tional pursuits: gardening, propagating trees, shrubs, and other plants; 
rearing animals; observing and recording the activities of birds; simple 
photography and blueprinting; amateur weather recording and forecast¬ 
ing and collection of weather lore; maintaining a home laboratory; build¬ 
ing simple radios; building model airplanes, gliders; camping and hiking; 
active participation in science clubs, 4-H clubs, scouts and campfire; 
making amateur scientific collections; simple astronomy; reading science 
books and magazines; doing realistic writing based on careful records and 
reliably secured data; keeping science scrapbooks and science files; col¬ 
lecting nature poetry 

In Maturing Interpersonal Relationships 

Social adjustment to the opposite sex 

Understanding of physical and emotional development with freedom from 
withdrawal attitudes and fears of abnormality 
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Progressive and intelligent emancipation from adult direction with correspond¬ 
ing assumption of responsibility 
Integrity and social responsibility 
A desire to make a constructive contribution to society 

In Work 

Ability and responsibility in sharing in the necessary work to maintain the 
home 

Ability and tendency to take over some of the duties of caring for younger 
members of the family 

Ability to care for home grounds, gardens, and domestic animals 
Reasonable facility in using the simpler scientific instruments and sources of 
information 

Considerable ability to evaluate data and to present situations clearly and 
graphically 

Good study habits, and ability to read general informational literature 
Respect for all kinds of useful labor 
Persistency in working to complete a task 
Growth in capacity for joy in work 

In Intelligent Consumership 

Ability to select, wash, and care for clothing effectively 
Ability to select sports and recreation equipment, toilet articles, and other 
personal items 

Ability to purchase quality foods and household supplies economically 

Ability to prepare and preserve foods to best utihze their value 

Ability to use home equipment and services efficiently and to compute the 

cost of their operation 

Growth in ability to evaluate claims made for products 
In Conservation 

Participation and contribution in the conservation activities of such organiza¬ 
tions as Boy Scouts, Girl Scouts, Camp Fire, 4-H, and other clubs 
Familiarity with the history of the region and with the changes that have 
taken place in soils, waters, forests, grasslands, wild life, and mineral 

resources since the coming of early settlers 
A great interest in the region and its problems, and a sense of sharing in the 
responsibility and work of conserving and restoring its natural resources 
Growth in the development of abilities and conservation tendencies in fire pre¬ 
vention, tree planting and care, wild flower protection, prevention of ero¬ 
sion, inteUigent observance of fish and game laws, etc. 

In a Maturing Philosophy of Life 

Realization that progress comes through understanding and using natural laws 
Some understanding of the controlling influence of the sun and our dependence 
upon plants to absorb and utilize sun energy 
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Understanding of the sexes and association of sexual functioning with con¬ 
sideration for offspring 

Understanding of some of the ways in which environment influences life and 
of some of the ways of improving our environment 

A growing awareness of the universality of change and some understanding of 
the natural forces and processes by which it is brought about 

Some comprehension of the relationship of the earth to other planets and to 
our sun 

Some comprehension of time relationships in recent geological ages 

In Responsible Socio-economic Action 

A sense of democratic sharing in public possessions and services and of demo¬ 
cratic obligation 

Interest in the use of scientific discoveries for the greatest possible good to the 
largest number of people 


AT THE SENIOR HIGH SCHOOL LEVEL* 


In Health 


Understanding of, and reliance upon, the self-regulatory nature of the body 
rather than upon alkalizers, washes, stimulants, sedatives, cathartics, etc. 

Practice of getting sufficient sleep, rest, exercise, and outdoor life to be ener¬ 
getic, alert, and efficient 

Ability to plan economically and adequate, safe, and varied diet for a family, 
safe diets for reducing and gaining weight, and bland diets 

Avoidance of alcoholic liquors and moderation in the use of tea, coffee, and 
similar stimulants 

Ability to use aseptic methods and to use antiseptics and disinfectants intel¬ 
ligently 

Ability to plan and maintain a home for healthful living 

Ability to control and to protect oneself from disease-carrying pests 

Ability to travel where sanitation is poorly developed without contracting 
communicable diseases 

Ability to select, cooperate with, and make the most effective use of good gen¬ 
eral physicians, dentists, and specialists 

Cooperation and contribution in meeting health and sanitation problems in 
the commimity 

Intelligent cooperation in the campaign to eradicate social diseases and tuber¬ 
culosis 

Intelligent concern with the extension and improvement of medical, hospital 
and other health facilities ’ 

Cooperation in the movement to secure passage and enforcement of adequate 
food and drug legislation to protect public health 


* Scientific attitudes and methods of procedure are assumed as 
comes to be developed in all areas. 


important out- 
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In Safety 

Ability to plan and maintain a home relatively free from hazards 

Understanding and careful observance of every reasonable precaution in the 
use of firearms 

Understanding of the danger of injury and accident involved in engaging in 
endurance feats, vigorous sports, and other hazardous exploits requiring 
coordination, when fatigued or otherwise not in good condition 

Understanding of the problems involved and a tendency to operate an auto¬ 
mobile with a reasonable margin of safety in all suituations 

Well-developed safety habits and abilities in work 

Readiness to take responsibifity temporarily in case of accident and to render 
helpful first aid 

Effective participation and contribution in public safety movements 

In Recreation 

The development of avocational interests and hobbies that offer rich poten¬ 
tialities for continued growth and satisfaction, such as; soilless plant 
growing; experimenting with the growing of house plants; gardening, 
growing fruits, growing shade and forest trees, experimenting with seed¬ 
ling varieties, and plant breeding; rearing and/or experimental breeding 
of animals; beekeeping; amateur photography and projection; construc- 
ing and experimenting with aircraft; auto mechanics; operating a short¬ 
wave radio station; arranging solar heaters, wind chargers, water wheels, 
motor-driven power hookups, and experimenting in mechanics; amplify¬ 
ing and recording sounds, and studying acoustics; amateur telescope 
making and use in astronomical observations; general and systematic 
collecting of insects and other invertebrates, plants, fossils, rocks, and 
minerals, etc.; local geology; taxidermy (only of accidentally killed pro¬ 
tected species); making plaster and wax models; effective participation 
in science clubs, junior academies of science, 4-H clubs, scouts, campfire 
girls, life-saving corps, and other youth organizations; reading general 

scientific literature 

In Maturing Interpersonal Relationships 

Understanding of emotional disturbances and maturation in emotional 
stability 

Adjustment to own age mates and adult status 

Ability and tendency to use intelligence in the selection of a life mate 

Understanding and appreciation of individual differences 

Active fostering of interracial understanding and cooperation 

Tendency to think and act rationally with understanding of mob psychology 

Confidence and ability in democratic action 
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In Work 

Practice of budgeting time for work, rest, and recreation 
Understanding, good work habits, and reasonable skill in the tasks essential 
for effective living 

Acquaintance with the nature, requirements, and opportunities for service and 
satisfaction in a wide range of fields of endeavor 
Tendency to keep informed concerning occupational and employment trends 
Intelligent selection of a field of work, and a sense of progress toward self- 
support and contribution to society 


In Intelligent Consumership 

Ability to intelligently and economically plan, equip, and maintain a clean, 
safe, and comfortable home 

Ability to select a car wisely and to operate it safely and economically 
Ability to select fuels scientifically and to operate heating equipment efficiently 
Ability to prepare a budget and to live within it 

Tendency and ability to evaluate products through intelligent use of the find¬ 
ings of research agencies and through careful study and testing 
Understanding of the problems involved and interest in the extension of all 
kinds of valuable services to the constuner on an economical basis to make 
possible their general use 


In Conservation 


Intelligent participation in the development of a water-control program that 
will help to solve the problems of water pollution, flood and erosion con¬ 
trol, maintenance of water levels, and development and wise utilization 
of water-power resources 

Appreciation of the urgent need to conserve our soil and intelligent participa¬ 
tion in the soil conservation movement 

Respect for game laws and cooperation in the conservation and restoration of 
wildlife 


A tendency to evaluate extermination activities (such as vermin hunts, bounty 
payments, and hawk, owl, and crow shoots) critically in the light of sci¬ 
entific evidence and with understanding of the motives of the promoters 
Understanding of the causes and the extent of depletion of our forests and the 
ability and tendency to participate in the development of a sound for¬ 
estry program for multiple use 

Awareness of the rates at which our irreplaceable mineral resources are being 
depleted, of the need for regulating their use, and the need for substitut¬ 
ing replaceable resources where possible 


Tendency and ability to work for the preservation by city, county, state, and 
nation of remaining natural areas of unusual interest and beauty 
Understanding of the possibilities of wise land-use planning in conserving soil 
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forest, and wildlife resources and assuring permanent security and satis¬ 
faction for man 

Deep concern for human values and intelligent participation in action for 
human conservation 

In a Maturing Philosophy of Life 

A tendency to seek explanations of occurrences, and solutions of our problems 
through understanding of natural laws 
A working knowledge of some general physical-chemical laws in their applica¬ 
tions to matters of human concern and a realization of their universal 
application 

Tendency and ability to consider reproduction in the light of parental respon¬ 
sibility and the possibilities for improving hving things 
A realization that through a long process of change, life on the earth, includ¬ 
ing man, has reached its present stage of development and state of 
marked adjustment to conditions for existence 
Understanding of the possibilities of improving human existence through im¬ 
proving environment 

Some understanding of interdependence and the balance of life as it affects 
human existence 

Understanding of the limitations of our knowledge 
Some comprehension of cosmic relationships and the vastness of space 
Some comprehension of geologic time and realization of the seemingly limitless 
extent of time 

Understanding that energy is the basic entity and that energy transformations 
underlie all happenings 

In Responsible Socio-economic Action 

Realization of the need for cooperative action in adjustmg to the changes 
brought about by scientific discover}’- and invention, and of the need, in 
the democratic way of life, for economic security for all 
Tendency to work actively for the elimination of rackets, false advertising, 
and the subordination of public welfare to economic gain 
A desire to see the achievements of science used in the development of an 

economy of abundance 

AT THE JUNIOR COLLEGE LEVEL* 

In Health 

Efficiency in scientific health and sanitation practices 

Understanding of health problems at the various age levels and readiness to 
cooperate in measures for prevention and early detection of disease 
Adult understanding of, and concern ivith, the health problems of the commu- 

* Scientific attitudes and methods of procedure are assumed as important out- 
comes to be developed in all areas. 
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nity in relation to housing^ working conditions, economic sufficiency, 
health services, health education, and recreational facilities 

Adult concern with the efforts to extend medical and other health services 
to all 

Understanding of the extent to which public health is affected by commercial 
enterprises that disregard health and human welfare, and a determination 
to put loyalty to the common good above private gain in personal life 
and public action 

The tendency and ability to keep informed through reliable sources concern¬ 
ing scientific developments in health 

Readiness to support pure and applied research for human welfare 

In Safety 

Adult concern with the improvement of home safety 

Ability to participate and contribute intelligently in a comprehensive attempt 
to reduce the enormous traffic accident toll through scientific planning 
and action 

Understanding of industrial hazards and active efforts to secure their elimina¬ 
tion 

Understanding of the possibilities of, and participation in, community plan¬ 
ning to reduce accidents 

Effective participation in defense efforts 

In Recreation 

Efficiency in some of the more mature avocational pursuits offering wide pos¬ 
sibilities for continuing satisfaction, such as: discovery and development 
of promising new seedlings and mutants and experimental hybridization 
of plants; experimentations with methods of soilless plant growth; experi¬ 
mentation in animal breeding; experimentation with the effects of hor¬ 
mones, vitamins, and other nutrient or regulatory substance on plants 
and animals; experimentation and observational study of the effects of 
light, temperature, moisture, and other ecological factors on plants and 
animals; construction and operation of a small greenhouse; landscaping; 
private reforestation; development of a bird haven or sanctuary; bird- 
banding and migration studies; invention or the redesign of useful articles 
and devices; experimenting with plastics; color photography and print¬ 
ing, microphotography, etc.; systematic observation or collection of 
groups of plants, insects, or other animals; making science collections of 
historical interest; regional exploration and study; climatic and meteoro¬ 
logical studies, including the study of the annual rings of growth in trees • 
aviation, including gliders and powered planes * 

In Maturing Interpersonal Relationships 

Greater readiness to intelligently undertake the obligations of marriage and 


I 
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Intelligent concern with removal of the causes of human conflict 
Readiness to assume adult responsibilities in a democratic form of government 

In Work 

A good beginning toward a working library of useful information 

Ability to perform a wide range of useful tasks with scientific understanding 

Ability to use the scientific method in meeting situations 

In Intelligent Consumershi-p 

A generalized scientific attitude and tendency to critically evaluate goods and 
services 

Participation in consumer activities to secure standard grading systems, ade¬ 
quate and correct labeling, and other consumer services 


In Conservation 

Appreciation of the need for regional and national planning and some under¬ 
standing of the problems involved 

Active civic interests and participation in the direction and development of 
an effective conservation program 

In a Maturing Philosophy of Life 

A more thorough and comprehensive understanding of sex, of parenthood, and 
of the continuing stream of life and its improvement and enrichment 
A more comprehensive understanding of evolution and an integration of the 
evolutionary concept with one’s philosophy of life and interpretation of 

human affairs 

Realization of the complex nature and influences of environment in shaping 
individuals and cultures and of the complex problems involved in adjust¬ 
ment to, and control of, environment 

Rational outlooks based on a reasonable comprehension of the vastness of time 
and space and of their relativity 

Understanding of the problems involved in our use and control of energy 
Keen awareness of the limitations of human knowledge and of the attempts 

and opportunities to advance it 


In Responsible Socio-economic Action 

Able participation in pubUc forums and movements in the interest of socio 


economic action 

Unwillingness to enter into undertakings for private gam 


at sacrifice of the 


common good 
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